1.0

2.0

2.1

22

CAS NUMBER

Molecular Weight

OECD Name

CAS Descriptor

Structural Formula

ALTO\ 133433

GENERAL INFORMATION

25013-15-4
118.18

styrene, ar-methyl-
Not applicable
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PHYSICAL/CHEMICAL DATA

Melting Point

Value:
Decomposition:
Sublimation:
Method:

GLP:

Remarks:
Reliability:

Reference:
Boiling Point

Value:
Decomposition:
Method:

GLP:

Remarks:
Reliability:

-76.67°C

No Data

No Data

No Data

Yes[] No[] ?[X]

None

[4] Not assignable because limited study information
was available; however, the value for this endpoint was
obtained from a reputable source.

ACGIH, 1986

170-171°C

No Data

No Data

Yes[] No[] ?[X]

None

[4] Not assignable because limited study information
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2.3

24

2.5

3.0

3.1

was available; however, the value for this endpoint was
obtained from a reputable source.
Reference: ACGIH, 1986

Water Solubility 89 mg/L at 25°C; the value for
this endpoint was obtained from a reputabl e textbook
referenced within the Hazardous Substance Data Base
(HSDB).

Vapor Pressure 1.6 mm Hg [220 P4 at 20°C; the value for
this endpoint was obtained from a reputabl e textbook
referenced within the Hazardous Substance Data Base
(HSDB).

Partition Coefficient Log Poy = 3.58; the value for

this endpoint was obtained from the NTP Chemical
Repository.

ENVIRONMENTAL FATE

Photodegradation, biodegradation, and stability in water studies of the paraisomer
will be used as substitute studies for vinyl toluene. The following information on
vinyl toluene was obtained from reputabl e textbooks and/or journa articles
referenced within the Hazardous Substance Data Base (HSDB). If released to
soil, vinyl toluene is predicted to be moderately mobile. This compound has the
potential to undergo photolysis on surface soils. Volatilization may be a
significant removal process. If released to water, vinyl toluene could potentially
volatilize (estimated half-life 10 days from a model pond), photolyze, react with
naturally occurring oxidants found in the water (half-life approximately 8 days),
or adsorb to suspended solids and sedimentsin water. An adsorption coefficient
(Koc) of 370 was estimated using a linear regression equation based on a
measured water solubility of 89 mg/L at 25°C. This Koc value isindicative of
moderate mobility in soil and moderate adsorption to suspended solids and
sedimentsin water. Based upon BCF values, bioaccumulation in aquatic
organismsis not expected to be an important fate process. The relatively high
vapor pressure of the commercial mixture of vinyl toluene suggests that the o-,
m-, and p-isomers would exist ailmost entirely in the vapor phase in the
amosphere. If released to the atmosphere, vinyl toluene may react with
photochemically generated hydroxyl radicals and ozone molecules (estimated
overal hdf-life 6 hours) or it may photolyze.

Transport Between Environmental Compartments (Fugacity): Level 111 Fugacity
Model (Mackay, 1991). Results show major partitioning to environmental media
when 1000 kg/h is discharged to each compartment (air, water, and soil; total
3000 kg/h): air, 5.99%; water, 88.48%; soil, 3.39%, and sediment, 2.15%.
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4.0

5.0

5.1

5.2

5.21

ECOTOXICITY

Acute toxicity to fish, acute toxicity to aquatic invertebrates, and acute toxicity to
algae of the paraisomer will be used as substitute studies for vinyl toluene. The
robust summary for para-methylstyrene is submitted with this test plan.

HEALTH EFFECTSTESTS

Commercial vinyl tolueneis usually a mixture of the meta and paraisomers
in ~60/40% ratio, but often the toxicological literature does not distinguish
between the variousforms. Thetoxicological properties appear to be smilar
to para-methylstyrene (PM S), and PM S studies will be substituted for any
vinyl toluene data gaps. Additional endpointsfor vinyl toluene can be found
in reputable textbooks and/or journal articlesreferenced within the

Hazar dous Substance Data Base (HSDB).

Acute Toxicity (The following tests are available but have not been reviewed)

Ora LDsp, Rat 4900 mg/kg (NTP Chemical Repository)
Ora LDsp, Mouse 3160 mg/kg (NTP Chemical Repository)
L Cso, Mouse 3020 mg/m* (NTP Chemical Repository)

Repeated Dose Toxicity

15-day Inhalation, Rat

Species: Fischer 344/N rats
Value: No effects at 200 ppm
Method: Inhalation exposure for 6 hours per day, 5 days per week,

for 15 days at O, 200, 400, 800, and 1300 ppm
to male and female rats.

Test Substance: Vinyl toluene (mixed isomers. 65-71% meta and 32-35%
para)

GLP: Yeq[]No[] [ X]

Remarks: All ratslived to the end of the study. The mean body

weights at necropsy of rats exposed to 400 — 1,300 ppm
were 13 to 19% lower than that of controls for males and 9
to 19% lower for females. Most male rats exposed to 1,300
ppm exhibited centrilobular necrosis and focal

inflammatory cell infiltration of the liver, whereas minimal
centrilobular vacuolization of the liver was seen in all
female rats exposed to 1,300 ppm. Dysplasia of the
bronchial epithelid lining, chronic bronchitis, and

12



5.22

5.23

Reliability:
Reference:

lymphoid hyperplasia of the lung were observed in al rats
exposed to 1,300 ppm.

[2] valid with restrictions

NIH Pub. No. 90-2830.

15-day Inhalation, Mouse

Species:
Vaue
Method:

Test Substance:

GLP:
Remarks;

Reliability:
Reference:

B6C3F; Mice

No effects at 100 ppm

Inhalation exposure for 6 hours per day, 5 days per week,
for 15 days at O, 10, 25, 50, 100, and 200 ppm to male and
femae mice.

Vinyl toluene (mixed isomers: 65-71% meta and 32-35%
para)

Y es[]NO[]7X]

Three of five male mice exposed to 200 ppm died before
the end of the study. Four of five male mice exposed to
200 ppm had moderate to severe hepatocellular necrosis; al
female mice exposed to 200 ppm had hyperplasia of the
epithelium of the intrapulmonary bronchi and centrilobular
necrosis, vacuolization, and inflammatory cdll infiltratesin
theliver.

[2] valid with restrictions

NIH Pub. No. 90-2830.

13-week Inhalation, Rat

Species:

Vaue

Method:

Test Substance:

GLP:
Remarks;

Reliability:

Fischer 344/N rats

No effects at 60 ppm

Inhalation exposure for 6 hours per day, 5 days per week,
for 13 weeks at 0, 25, 60, 160, 400, and 1000 ppm

to male and female rats.

Vinyl toluene (mixed isomers: 65-71% meta and 32-35%
para)

Yes[]No[]1X]

All rats lived to the end of the study. The final mean body
weights of rats exposed to 400 — 1,000 ppm were 8 to 19%
lower than that of controls for males and 6 to 12% lower
for females. Relative liver weights for rats at 1,000 ppm
were significantly greater than those for controls. The
severity of nephropathy was increased in male rats exposed
to 160, 400, and 1000 ppm. Compound-related lesions
were not observed in female rats.

[2] valid with restrictions
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5.24

5.25

Reference:

NIH Pub. No. 90-2830.

13-week Inhalation, Mouse

Species:
Vaue
Method:

Test Substance:

GLP:
Remarks;

Reliability:
Reference:

B6C3F; Mice

No effectsat 10 ppm

Inhalation exposure for 6 hours per day, 5 days per week,
for 13 weeks at 0, 10, 25, 60, and 160 ppm to male and
femae mice.

Vinyl toluene (mixed isomers: 65-71% meta and 32-35%
para)

Y es[]No[] 1X]

The final mean body weights of mice exposed to 25 — 160
ppm were 12 to 20% lower than controls for males and 13
to 16% lower for females. Inflammation of the lung was
observed in 5/10 male and 3/9 female mice exposed to 160
ppm. Metaplasia of the nasal turbinates was seen in all
exposed groups.

[2] valid with restrictions

NIH Pub. No. 90-2830.

2-year Inhalation, Rats

Species:
Vaue
Method:

Test Substance:

GLP:
Remarks;

Fischer 344/N rats

No evidence of carcinogenesis at 100 or 300 ppm
Inhalation exposure for 6 hours per day, 5 days per week,
for 103 weeks at 0, 100, and 300 ppm to male and female
rats.

Vinyl toluene (mixed isomers: 65-71% meta and 32-35%
para)

Yes[]No[]7X]

Mean body weights of male rats exposed to 300 ppm and
those of female rats exposed to 100 and 300 ppm were
generally 4 to 11% lower than those of controls. No
significant differences in survival were seen between any
groups of rats of either sex (male: control, 19/49; low dose,
17/50; high dose, 19/50; female: control, 31/50; low dose,
28/50; high dose, 26/50). Degenerative and nonneoplastic
proliferative lesions of the nasal mucosa were observed at
increased incidences in exposed rats. These lesions
included diffuse hyperplasia (goblet cell) of the respiratory
epithelium with intragpithelial mucous cysts and focal
erosion of the olfactory epithelium with cystic dilation
(cysts) of the Bowman's glands. Focal respiratory
epithelial metaplasia of the olfactory epithelium was seen

14



5.26

Reliability:
Reference:

in exposed males, and cells with homogeneous eosinophilic
cytoplasm in the olfactory epithelium occurred at increased
incidences in exposed female rats. Neoplasms of the nasal
mucosa were not seen in male or femalerats. There were
no chemically related increases in neoplasm incidence in
exposed male or female rats.

[2] valid with restrictions

Technical Report Series No. 375, NIH Pub. No. 90-2830.
(Peer review 11/89)

2-year Inhaation, Mice

Species:
Vaue
Method:

Test Substance:

GLP:
Remarks;

Reliability:
Reference:

B6C3F; Mice

No evidence of carcinogenesis at 10 or 25 ppm

Inhalation exposure for 6 hours per day, 5 days per week,
for 103 weeks at 0, 10, and 25 ppm to male and female
mice.

Vinyl toluene (mixed isomers: 65-71% meta and 32-35%
para)

Yes[]No[]1X]

Mean body weights of mice exposed to 25 ppm were 10 to
23% lower than those of controls after week 8, whereas
mice exposed to 10 ppm showed a weight decrement that
was generally lessthan 10%. The survival of male mice
exposed to 25 ppm was significantly greater than that of
controls. No other significant differencesin survival were
seen between any groups of mice of either sex (male:
control, 33/50; low dose, 30/50; high dose, 41/50; female:
control, 36/50; low dose, 37/50; high dose, 34/50).
Degenerative and inflammatory lesions of the nasal mucosa
were observed at increased incidences in exposed mice.
These lesions included foca chronic active inflammation
and diffuse hyperplasia of the respiratory epithelium.
Chronic active inflammation of the bronchioles occurred in
many exposed mice but not in controls. Neoplasms of the
nasal passage were not observed in mice. There were no
chemically related increases in neoplasm incidence in
exposed male or female mice. Exposure-related decreased
incidences included aveolar/bronchiolar neoplasms
(control, 12/50; low dose, 5/49; high dose, 2/49) and
malignant lymphomas (control, 7/50; low dose, 3/50, high
dose, 0/50) in males and hepatocel lular neoplasms (control,
9/48; low dose, 5/16; high dose, 2/49) in females.

[2] valid with restrictions

Technical Report Series No. 375, NIH Pub. No. 90-2830.
(Peer review 11/89)
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5.3

54

5.5

Toxicity to Reproduction

The reproduction study using p-methylstyrene (PMS) should suffice as an
analogue study for vinyl toluene. Dose levels of 25, 200, 500, and 600 mg/kg/day
PMS were administered by oral gavage for 404 days. There were no effects on
the viability of pups from dams dosed at 25 or 200 mg/kg/day. In addition, there
was no effect on mating, fertility, gestation, delivery of pups, or lactation index at
these dose levels. Therefore, the NOAEL and LOAEL were 200 and 500

mg/kg/day, respectively.

As mentioned above, comparisons of toxicity data were conducted between p-
methylstyrene, vinyl toluene, and styrene. No meaningful differences were
apparent between studies. The main metabolites of the isomers of methylstyrene
are similar to the corresponding styrene metabolites. Thereis no indication that
metabolites of vinyl toluene would be different from these compounds.
Therefore, the use of PM S reproductive study as an analogue study for vinyl
toluene is appropriate.

Developmental Toxicity/Teratogenicity

Female rats, intraperitoneal administration of 3750 mg/kg at 1-15 days of
pregnancy caused post-implantation mortality and stunted fetus. Administration
of 250 mg/kg/day to pregnant rats did not produce an increase in birth defectsin
offspring in spite of induction of fetal toxicity. A dose of 6 ppm for 4 months or
6200 ppm for 1 month was teratogenic in guinea pigs.

Genetic Toxicity

In vitro cytogenetics: vinyl toluene did not induce sister chromatid exchanges or
chromosomal aberrationsin CHO cells with or without metabolic activation. VT
produced chromosome damage and an increase in sister chromatid exchangesin
human lymphocytesin vitro (0.33 to 4 mM).

Mouse lymphoma: Positive in the mouse lymphoma assay for induction of
trifluorothymidine resistance in L5178Y/TK cells in absence of metabolic
activation; not tested with metabolic activation.

VT did not induce gene mutationsin S. typhimurium strains TA98, TA100,
TA1535, or TA1537 with or without metabolic activation.

16
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"DSN', "Test No", "Rev_Dat e", " Test Subst Rent', " ChentCat ", " Met hod", " Test Type", "Year", "M
et hodRent', "Medi a", "Di stri buti onConc", "Resul t sReni, "Concl udi ngRent', "Reliability",
"Rel i Rent', " Gener al Renf', " Ref Rent', " Conpl et ed"”

25062002124225. 0, 1, 6/ 25/ 02 0: 00: 00, "Vi nyl toluene (m xed i somers; assune neta-
and para-isonmers in a 60/40%ratio)",, "Devel oped by D. Mackay and co-

wor kers", "Level 111 fugacity nodel", 2002, "Model used: Level I|Il Fugacity Mode
(Full-Qutput), Version 2.20, 1991

| nput paraneters, chem cal specific: nolecular mass (g/nol), 118.18; data
tenperature (degrees C), 25; log Kow, 3.35; water solubility (g/m3), 0.089
Henry's Law Constant (Pa.m3/mol), 2.92E+05; vapour pressure (Pa), 220; nelting
poi nt (degrees C), -76.67; half-life in air (gaseous, h), 6.0; half-life in
water (no sus. Sednt., h), 43; half-life in bulk soil, bulk sedinment, suspended
sedi nent, fish and aerosol is negligible.

| nput paraneters, environnental conditions: (EQC standard environnent),

di mensions, air 2.98E+11 (area, nm+2) and 2000 (depth, m); water 1.27E+10 (area)
and 20 (depth), soil 2.85E+11 (area) and 0.1 (depth), sedinment 1.27E+10 (area)
and 0.01 (depth).

Transport velocities (mh): air side air-water MIC = 5; water side air-water MIC
= 0.05; rain rate = 0.001; aerosol deposition = 6E-10; soil-air phase diffusion
MIC = 0.02; soil-water phase diffusion MIC = 0.00001; soil-air boundary |ayer
MIC = 5; sedinent-water diffusion MIC = 0.0001; sedi ment deposition = 0.0000005;
sedi nent resuspension = 0.0000002; soil-water runoff rate = 0.00005; soil-solids
runof f rate = 1E-08.

Results (bel ow) show najor partitioning to environnental nedia when 1000 kg/h is
di scharged to each compartnent (air, water, and soil); total 3000 kg/h.","Air:
5.99% Water: 88.48% Soil, 3.39% Sedinment, 2.15%,"Total emission is 3000 kg/h
and total mass is 57741 kg. The concentration in each environnental mediumis
as follows: air (3456 kg), water (51090 kg), soil (1955 kg), and sedi ment (1240
kg). The total persistence is 19.2 h, the reaction persistence is 47.3 h, and
the advection persistence is 32.5 h.","Log Cctanol -Water Partition Coefficient =
3.35; Cctanol -Water Partition Coefficient = 2239; Organic Carbon-Water Partition
Coefficient (L/kg) = 918; Air-Water Partition Coefficient = 118; Soil-Water
Partition Coefficient = 44.1; Soil-Water Partition Coefficient (L/kg) = 18.4;
Sedi nent - Water Partition Coefficient = 88.1; Sedinent-Water Partition
Coefficient (L/kg) = 36.7; Suspended Sedi nent-Water Partition Coefficient (L/kg)
= 184; Fish-Water Partition Coefficient = 107; Aerosol-Air Partition Coefficient

= 27273.","1f released at equal rates to air, water, and soil, vinyl toluene
(VT) is predicted to partition primarily as follows: air, 5.99% water, 88.48%
soil, 3.39% and sedinment, 2.15% |If released solely to air, the node

predicted VT would partition as follows: air, 99.99% water, 4.99E-05% soil
0.0019% and sedinment, 1.21E-06% |If released solely to water, VT would
partition as follows: air, 0.394% water, 97.25% soil, 7.35E-06% and sedi nment,
2.36% If released solely to soil, VT would partition as follows: air, 45.37%
water, 0.031% soil, 54.60% and sedinent, 7.44E-04%","2 (reliable with
restrictions)”,"Additional input data such as half-lifes in soil, sedinent,
fish, etc. was not available. An input of negligible was used.",, " Mckay,
Donal d. 1991. Miltinedia Environnental Models; The Fugacity Approach. Lew s
Publ . The CRC Press, Boca Raton, FL.","Y"



"DSN', "Test No", "Rev_Dat e", " Test Subst Rent', " ChentCat ", " Met hod", " Test Type", "GLP", " Ye
ar"," Species","Strai n","Sex", "Nunber of Mal es", " Nunber of Femal es", "Rout e", "Doses", "
ExposPeri od", " St at Met h", "Met hodRent', "Ef fonM t ot i cl dx", " Genot oxi cEf f", " St at Resul t
s","Resul t sRent', "Concl udi ngRent', "Reliability","ReliRenl, " General Renf', " Ref Renf', "C
onpl et ed"

3012001152124. 00, 1, 1/5/01 0: 00: 00, "p-net hyl styrene

Test Article |ID#¥: MCTR-138-79 (T1563)

Purity: 100% assuned for dosage cal cul ations

Addi tives: None reported

Solvent carrier: Oive oi

Cont ami nants: None reported

Chemi cal formula: COH10",," Ot her","Cytogenetic assay", "Yes", 1979, "rat", " Sprague-
Daw ey","M',5,0,"Oral","0.15, , 0.5, and 1.5 m/kg/day","daily for 5 days", " One-
sided t-test, chi-square anal ysis","The purpose of this study was to use the in
vi vo cytogenetics assay in rodents to investigate the nutagenic potential of the
test substance. Male Sprague-Daw ey rats (4-6 weeks old, 125-175 grams) were
quarantined for 11 days prior to initiation of the assay, during which tinme they
were found to be free of parasites, pathogenic bacteria, and appropriate nurine
viruses. The test substance was suspended in olive oil and dosed orally by
gavage with 0.15, 0.5, and 1.5 m/kg/day for five consecutive days (five

ani mal s/ dose). The test article/olive oil was given at a volunme of 4 m/kg body
wei ght/day. Oive oil (negative control) was adnm nistered by gavage at a dose

I evel of 4.0 m/kg/day for five days. Triethylenenelanmne (TEM positive
control) was given intraperitoneally (I1P) as a single dose of 0.5 ng/kg one day
prior to sacrifice. All rats were given colchicine at 4 ng/kg IP 4 hours prior
to sacrifice. The rats were sacrificed by carbon nonoxi de asphyxi ation; the
femurs were renoved and the marrow was flushed into HBSS. After centrifugation
at 800-1000 rpmfor 8-10 minutes, the cells were treated with 0.075 M KCl for
20-30 mnutes at 37 degrees C. The cells were again centrifuged and washed
twice with 5 m Carnoy's fixative. The cells were resuspended in 5 ml Carnoy's
fixative and treated overnight (16-20 hr) at 4 degrees C. The cells were
centrifuged at 800-1000 rpmfor 8-10 m nutes and the cell pellet was resuspended
to opal escence in fresh Carnoy's fixative. Two to five slides were prepared
fromeach aninmal. Slides were stained with G ensa and permanently nmounted. A
m ni rum of 50 netaphase spreads from each ani mal was exam ned and scored for
chromati d and chronopsonmal gaps and breaks, fragnentation, structural
rearrangenents, and ploidy. The mitotic index was recorded for each rat as the
nunber of cells in mtosis/100 cells observed.

The criteria for determnation of a valid test is as follows: The percentage of
cells in the negative control group denpnstrating chronpbsonmes and chromatid
breaks and gaps nust be less than or equal to 3% of the total cells analyzed.
The percentage of cells denpnstrating aberrations of any type nust not exceed
10% in the negative control group. The nunber of cells with aberrations nmust be
at least 45% of the total cells analyzed in the positive control group

Chi -square analysis using a 2 x 2 contingency table was used to ascertain
significant relationships between the nunber of cells with aberrations in the
treatnment group relative to the negative control. The t-test was used to
conpare pairw se the nunber of aberrations per cell of the treatment group with
that of the negative control.","None","Negative","No treatnent significant from
negative control at p<0.05","No treatnent-related nortality was observed. The
mtotic index (5 replicates) is as follows: negative control (8, 10, 8, 3, 4),
positive control (<1, 2, 1, <1, <1), 0.15 nm/kg/day (13, 3, 5, 5, 4), 0.05

m /kg/day (6, 4, 10, 12, 12), and 1.5 m/kg/day (12, 11, 12, 3, 12). The
percentage of total cells analyzed with aberrations were 9.6, 53.7, 9.6, 10.0,
and 12.0 for negative control, positive control, 0.15, 0.50, and 1.5 ml/kg/day,



respectively. The aberrations per cell were 0.10, 2.11, 0.12, 0.11, and 0.13
for negative control, positive control, 0.15, 0.50, and 1.5 ml/kg/day.

The test substance was not a mitotic inhibitor when conpared to the negative
controls. The positive control TEM was a noderate inhibitor. The percentage of
cells with aberrations for all treatnent groups was not statistically increased
fromthe negative control group (p<0.05). The group receiving TEM denonstrat ed
severe danmage, with approximtely 54% of all cells analyzed containing one or
nore aberrations. The severity of damage within the cells for all treatnent
groups were not significantly increased fromnegative controls (p<0.05). The
group receiving TEM positive control denonstrated severe damage.", " The positive
and negative controls fulfilled the requirenments for the determ nation of a
valid test.

The test article appeared to exhibit little or no clastogenic activity. Under
the conditions enployed in the assay, the data suggest that the test article
exhibits little or no nutagenic activity in the in vivo cytogenetics assay. It
did not alter the structural or numerical configuration of chronmpbsones from
treated ani mal s beyond that observed in negative controls. However, the
negati ve control animals had an abnormally high nunber of aberrant cells
conpared to published spontaneous chrompsonme breakage val ues. However,
consistant criteria for identifying abnormalities in negative control and
treated groups allow acceptance of the validity of the

results."”,"Acceptabl e","The key paraneters (nunber of aninmals, concentrations,
positive and negative controls, observations, etc.) was appropriate and
described in the study.",,"Activity of T1563 in the In Vivo Cytogenetics Assay

in Rodents, M crobiological Associates Study No. A1380. ML380-79.

Kilian, et al. Handbook of Miutagenicity Test Procedures, Elsevier Scientific
Publ i shi ng Conpany, New York, pp. 243-260, 1977.","Y"
3012001152124. 00, 2, 1/ 25/ 01 0: 00: 00, "p- net hyl styrene

Test Article |ID#: MCTR-137-79

Purity: 100% assuned for dosage cal cul ations

Addi tives: None reported

Sol vent carrier: None

Cont ami nants: None reported

Chenmical formula: COH10",,"CQther","Drosophila SLRL test","Yes", 1980, "Drosophila
nmel anogaster”,,"Both", 0,0, "I nhal ation","0.07 m delivered as an
aerosol","imediate renoval ","Fiducial linmts are conmputed according to

St evens", " The test substance was tested in a battery of Drosophila mel anogaster
Mut agenesi s Assays. Tests for point nutations included induction of sex-Iinked
| ethals, and somatic reversion of the white-ivory eye color nutant denonstrated
by an increase in the frequency of male flies with red nosaic spots in their
eyes. Chronpsone aberrations and | oss were nmeasured by induction of dom nant

I ethal mutations, Y chronmosone |oss and the bithorax test of Lewis in which
chronosone rearrangenents stinulate the devel opnent of a band of hairy tissue
bet ween t horax and abdonen, the metanotum

Adult flies were exposed to 0.07 m of the test substance delivered as an
aerosol with immredi ate renmoval. Larvae, determned to be |less sensitive to the
toxic action of the test substance, were exposed for 5 minutes. The nunber of
flies exposed for each assay was not reported.", "None", "Negative", "No
significant increases were observed in the frequency of ""exceptions over
control values"" in any of the assays performed.", "Exposure of flies to 0.07 m
carried as an aerosol into a 25 m flask with i mediate renoval resulted in

hi ghly aberrant patterns of activity approachi ng anesthetization. The treatnent
resulted in about 20% nortality with sone 30% of the survivors being sterile.
Longer exposures resulted in almst total nortality.



The treatnent with the test substance did not increase the frequencies of
exceptions over those of controls in any of the assays.","The test substance
does not induce significant genetic damage in Drosophila nmel anogaster and,
therefore, is not a nutagen in this test system", "Acceptable","The nmet hods of
the generation of the aerosol and the nunber of flies exposed were not reported.
O her net hodol ogy was adequately described in the study.",,"Drosophila

Mut ageni city Assay of Mobil Chenical Conpany Conmpound MCTR-137-79, Utah State
Uni versity Study No. 009-647-352-9, ML370-79.

Lewis, Aner. Nat. 88: 225-239, 1954.

Stevens, J. Cenetics 43: 301-307, 1942.","N

3012001152124. 00, 3, 1/ 26/ 01 0: 00: 00, "p- net hyl styrene

Test Article |ID#: MCTR-138-79

Purity: 100% assuned for dosage cal cul ati ons

Additives: None reported

Solvent carrier: 0.75% Methocel K4M Prem um

Cont anmi nants: None reported

Chenmical formula: COH10",,"COther","Cytogenetic assay", "Yes", 1980, "rat", " Sprague-
Daw ey","M',6,0,"Oral","0.134, 0.45, and 1.34 g/kg","once daily for 5
consecutive days", "Chi-square anal ysis","The purpose of this study was to

i nvesti gate whether the test substance was capable of causing a significant

i ncrease in clastogenic events in the bone marrow of rats in vivo. The test
subst ance was prepared in Methocel K4M Prem um (10 m/kg) and given orally once
daily for 5 days to nmale Sprague-Dawl ey rats (188 +- 27 g) . The concentrations
of the test substance were 0.134, 0.45, and 1.34 g/ kg, respectively. There were
six animals per test group, five for chronpsone anal ysis and one for absorption
verification. The aninmals were observed for pharnacol ogical effects 1, 2, and 6
hours after dosing. One animal from each treatnment group and negative contro
was bled via cardiac puncture two hours after the |ast dose; blood was frozen
and | ater analyzed for the presence of p-nethylstyrene using capillary colum
gas chromat ography. Col chicine was given intraperitoneally (1P; 4 ng/kg) for
four hours after the last treatment and two hours before sacrifice. The
positive control (cycl ophospham de, 60 ng/kg) was given 24 hours before
sacrifice.

At the time of sacrifice, one fermur was taken from each ani mal and processed for
net aphase anal ysis according to standard procedures. A minimmof five slides
were made for each animal; fifty cells were exam ned fromeach ani mal for

cl astogenic effect except two animals in the positive control which had an
extrenmely low mtotic index.

Chi square analysis was perforned to conpare test values to negative control; a
significant increase above control in aberrant cells is an indication of

cl astogenic activity by the test substance.","None","Negative","No statistically
significant increases in clastogenicity were observed with the test
substance."”,"No nortality was observed with the test substance. A slight ora

di scharge and decreased activity were seen in several animals of the high dose
group (1.34 g/kg), slight nasal discharge was observed in one animal of the md
dose (0.45 g/kg) and decreased activity was seen in one aninmal of the | ow dose
group (0.134 g/kg). A relative concentration dose response was observed in the
bl ood of aninmals treated with the test substance by capillary colum gas

chromat ography. Bl ood concentrations were 1.5, 14, and 26.5 nmicrogranms/m for
0.134, 0.45, and 1.34 g test substance/kg. The nunber of aberrant cells/tota
observed were 2/250, 149/193, 2/250, 0/250, and 1/250 for the negative contro
(Met hocel ), the positive control (cyclophospham de), 0.134, 0.45, and 1.34 g/Kkg,
respectively.","The test substance, p-nethylstyrene, did not significantly

i ncrease cl astogenic events in the bone marrow cells above the negative



control.","Acceptable","All key paraneters (i.e., nunber of animals,
concentrations, positive and negative controls, etc.) were appropriate and
described in the study.",,"Metaphase Anal ysis of Rat Bone Marrow Cells Treated
In Vivo with Para-Methyl styrene, Mbil Environnmental and Health Science
Laboratory Study No. 2211-80.","Y"

3012001152124. 00, 4, 1/ 27/ 01 0: 00: 00, "p- net hyl styrene

Test Article |ID#¥: MCTR-139-79 (T1601)

Purity: 100% assuned for dosage cal cul ati ons

Addi tives: None reported

Solvent carrier: Oive oil (1 m/kg)

Cont ami nants: None reported

Chemi cal fornula: C9H10",,"COther", "Domni nant | etha

assay", "Yes", 1980, "rat", " Sprague-Dawl ey", "M, 10,0,"Oral","0.15, 0.5, and 1.5

m /kg","once daily for five consecutive days","t-test, chi-square, analysis of
regressi on","The purpose of the study was to determ ne the nutagenic potentia

of the test substance based on its ability to induce fetal wastage in rats. The
test substance was prepared in olive oil (1.0 m/kg volune) and given orally to
mal e Sprague-Dawl ey rats (8-10 weeks ol d, 265-370 g body weight) once daily for
five consecutive days. The concentrations of the test substance was 0.15, 0.5,
and 1.5 m/kg/day . There were 10 rats per treatnent group. A negative contro
(olive oil, 1.0 m/kg) and positive control (triethylenenelan ne, TEM single
intraperitoneal injection of 0.5 ng/kg on day 4) were enployed. Three days
following the |ast treatnment, each male was mated with two virgin fenmal es over a
five day period. The male was then allowed to rest for two days, afterwhich the
mati ng process was repeated with new virgin females until the nales had been

mat ed for seven weeks with two femal es per week. Fourteen days fromthe md-
poi nt of the mating period, the femal es were sacrificed and the abdom nal cavity
exposed. The nmenbrane was renoved from each ovary and the corpora lutea for
each ovary were counted and recorded separately. |In addition, both uterine
horns were exam ned and fetal deaths and total inplantations were determ ned and
recorded separately for each horn.

Ni ne paraneters were analyzed in each study; fertility index, average nunber of
i mpl antati ons per pregnant femmle, corpora |utea per pregnant female,

prei npl antati on | osses per pregnant fenale, dead inplants per pregnant fenale,
proportion of pregnant females with one or nore dead inplants, proportion of
pregnant females with two or nore dead inplants, dead inplants per tota

i npl ants, and live inplants per pregnant female.

The statistical methods used to analyze the data (if appropriate) include the
following; t-test, chi-square analysis, analysis of regression, analysis of
linear trend, analysis of variance, and probit anal ysis.

The criteria of determination of a valid test is as follows: Fermales mated with
negative control nales nust show a total of 8-15 inplantations and fenal es mated
to positive control nmales must exhibit severe fetal damage. There nust be a
statistically significant reduction in inplantations relative to the negative
controls and there nust be a statistically significant increase in females with
2 or nore dead inplants relative to the negative controls. This damage nust be
seen between weeks 2 and 7 of the spernmtogenic

cycle.","None", "Negative","Random increase in preinplantation |oss on week 7 at
0.5 m/kg/day and an increase in dead inplants on week 5 at 1.5 and 0.5

m / kg/ day were statistically (p<0.05), but not clinically significant.","No
adult nortality was observed. Body wei ght | oss and decreased wei ght gain was
observed in males treated with 0.5 and 1.5 m/kg/day. No difference was found
inthe fertility index between the negative control and test substance. TEM had
no adverse effect on the fertility index of the positive control group. On week



7, 0.5 nm/kg/day significantly increased (p<0.05) the inplantations per pregnant
female. TEM markedly reduced inplantati ons on weeks 1-4. The variability in

t he nunbers of corpora lutea per pregnant female rats reflected the individua
variation in the female rats rather than biological activity of the doses
tested. On week 7, 0.5 m/kg/day significantly increased (p<0.01) the

prei mpl antation |l osses. TEM markedly increased preinplantation |osses on weeks
1-5. On week 5, 1.5 and 0.5 m/kg/day significantly increased (p<0.05) the
nunber of dead inplants per preghancy relative to the negative control

However, there was no statistical variation (p<0.05) fromthe historic control
for both dose |levels. The linear regression analysis failed to denonstrate a
dose response when the arithnetic and | ogarithm c doses were conpared to the
negative control. TEM markedly increased the nunmber of dead inplants per
pregnancy on weeks 1-5. The proportion of pregnant females with one or nore
dead i nplants was unaffected by the test substance. TEM narkedly increased the
proportion with one or nore dead i nplants on weeks 1-5. The proportion of
pregnant females with two or nore dead inplants was unaffected by the test
substance. TEM narkedly increased the proportion with two or nore dead inplants
on weeks 1-3 and 5. The average nunber of dead inplants per total inplants was
significantly increased (p<0.05) by 1.5 m/kg/day on week 5. TEM narkedly

i ncreased the nunber of dead inplants per total inplants on weeks 1-5. The
average nunber of live inplants per pregnant female was significantly reduced at
0.5 m/kg/day on week 7. The linear regression analysis failed to denonstrate a
dose response when the arithnetic and | ogarithm ¢ doses were conpared to the
negative control. TEM markedly reduced the nunmber of l|ive inplants per
pregnant femal e on weeks 1-5.","The positive and negative controls fulfilled the
requi renents of a valid test.

The increase at a single dose level in preinplantation |osses on week 7 and the

i ncrease in dead inplants on week 5 appear to occur as random yet statistically

significant events. The reduction of total inplants on week 7 is presumably due
to the preinplantation enbryonic loss. At all doses tested, the test substance

failed to induce an increase in dead inplants acconpanied by a reduction in live
i mpl ants over any single week or weeks corresponding to stages of

sper mat ogenesi s.

MCTR-139-79 is not a nutagen in this test system","Acceptable","Al key
paraneters (i.e., number of animals, concentrations, negative and positive
controls, etc.) were appropriate and described in the study.",,"Activity of
T1601 in the Domi nant Lethal Assay in Rodents for Mitagenicity, M crobiologica
Associ ates study No. MCTR-139-79, Decenber 31, 1980. ML390-79.","Y"
15022002093307. 0, 1, 2/ 21/ 02 0:00:00,,,,,,,,,,0,0,,,,,"* Age at study initiation
* No. of aninmals per dose

Vehi cl e

Duration of test

Frequency of treatnent

Sanpling tinmes and number of sanples

Control groups and treatnent

Clinical observations perforned (clinical pathology, functional observations,
etc.)
*

*

* ok X X

Organs exam ned at necropsy (nmacroscopic and m croscopic)

Criteria for evaluating results (for exanple, cell types exam ned, nunber of
cells counted in a nmouse m cronucl eus test)
* Criteria for selection of maximumtolerated dose.",,,,"* Mrtality at each
dose | evel by sex

* Mut ant/ aberrati on/ mPCE/ pol ypl oi dy frequency, as appropriate



* Description, severity, tinme of onset and duration of clinical signs at each
dose | evel and sex

* Body wei ght changes by dose and sex

* Food/ wat er consunption changes by dose and sex",,,,,,"N'



"DSN', "Test No", "Rev_Dat e", " Test Subst Rent', " ChentCat ", " Met hod", " Test Type", "GLP", " Ye
ar"," Speci es", "Anal yMoni t", "ExposPeri od", " St at Met hod", " Met hodRent', " Nom nal Conc",
"Measur edConc", "Prec", "Endpoi nt Type", "Endpoi ntVal ", "Unit", " Conct ype", "Endpoi nt T
me", " St at Resul t s", "Resul t sReni, " Concl udi ngRenmt', "Reliability","Reli Rent', "General R
ent', " Ref Rent', " Conpl et ed"

3012001152124. 00, 1, 2/9/01 0: 00: 00, "p-net hyl stryene

Test Article |ID#: MCTR-197-79 (08217901)

Purity: 97% Active | ngredient

Addi tives: None reported

Carrier solvent: Dinethylforman de (DW)

Cont ami nants: None reported

Chemical fornula: C9H10",,"Am Public Health Association, Standard Methods for

t he Exam nation of Water and Wastewater, 1975","static","Unknown", 1979, "Daphni a
magna", " None", " 48", " Spear man- Kar ber Estinmator", "Daphni a nagna Straus used in
this test cane froma UCES | aboratory stock culture, the original population
havi ng been obtained fromthe EPA Environnmental Research Laboratory, Duluth,

M nnesota. Stock cultures were nmaintained at 19-21 degrees Cin 350 liter

tanks. Neonates, less than 20 hours old, were used in the test. One hour
before the test, they were fed, and no food was admninistered thereafter

Dilution water for the test was obtained froma well on the Tarrytown, New York
site. The water, stored in a 95 liter glass reservoir, was vigorously aerated
before use and determ ned by analysis to have a pH of 7.95, total hardness of
220 ng/| as cal cium carbonate, total alkalinity of 145 ng/l as cal ci um carbonate
and a specific conductance of 600 mi crohos/cm

A 100 ng/m stock solution of the test material in reagent grade DMF was
prepared by weight to a precision of 0.1 ng; additional stocks were prepared by
serial dilution. A range-finding test was first conducted in di sposable 250-m
pol ypropyl ene beakers. A definitive test was conducted, based on rangefinding
results, which included five nom nal test concentrations of 0.56, 1.00, 1.80,
3.20, and 5.60 ng/l. Solvent and blank controls were also enployed. There were
four replicates per concentration (250 ml gl ass beakers containing 200 m
solution) with five organisns per replicate (total of 20 per concentration).
Testing was begun by thoroughly mi xing neasured vol unes of stock solution and
dilution water in one-liter volunetric flasks. The test beakers were held for
the duration of the test in a refrigerator incubator at a constant tenperature
of 20.8 degrees C. Dissolved oxygen and pH were determined inititally and at 48
hours for all test concentrations and controls. Mdrtalities were recorded at 24
and 48 hours.

The concentration of test material |ethal to 50% of the test population and 95%
confidence limts were deternined for the 24 and 48 hour exposure periods by the
Spear man- Kar ber Estimator. LC50 cal cul ati ons were based on nom na
concentrations of the test material in hard well water. The NOEC was

deternmi ned, by observation, at 48 hours.","0.56, 1.00, 1.80, 3.20, and 5.60

nmg/ L", "Not measured","=","LC50",3,"nmg/L","Nom nal ", 48, "The 48 hour LC50 with 95%
confidence limts was 3.34 (2.69-4.13) ng/L","Percent nortalities at 48-hours
were O, 0, 0, 20, 20, 25, and 75 ng/L for control, solvent control, 0.56, 1.00,
1.80, 3.20, and 5.60 ng/L, respectively. The 24-hour and 48-hour LC50s (95%
confidence Iimts) were 5.60 (4.92-6.40) and 3.34 (2.69-4.13) ng/L,

respectively. The 48-hour NOEC, based on nortality, was 0.56 ng/L. Al

di ssol ved oxygen and pH val ues were within acceptable limts.","The 48-hour LC50
and 95% confidence limts for MCTR-197-79 in Daphnia nmagna were 3.34 (2.69-4.13)
ng/ L. The 48-hour NOEC was observed to be 0.56 ng/L.","Unacceptabl e", " The test
substance was used in a static exposure system and not analytically neasured.

Al'l values are based on nom nal concentrations. The test beakers were



apparently open to the air and, based on the high volatility of the test

subst ance, substantial amounts of the the conpound probably was | ost due to
evaporation.",,"The Acute Toxicity of 08217901 (97% Active Ingredient) to the
Wat er Fl ea Daphnia magna Straus, Union Carbide Corporation Environnental
Services, Project No.: 11506-05-14, January 3, 1980.","Y"
3012001152124. 00, 2, 3/ 29/ 01 0: 00: 00, "p- net hyl styrene

Test Article I D Paranmethyl Styrene

Purity: 99.66% Active |ngredient

Addi tives: None reported

Carrier solvent: None

Cont ami nants: None reported

Chemi cal fornula: COHL0", , " OECD Met hod 202", "static","Yes", 2001, "Daphni a
magna", " Gas chromat ograph/ FI D, LOD, 0.0002 ng/L","48 hours", "Movi ng average

met hod", "Juveni | e daphni ds, Daphni a magna, |ess than 24 hours old, were produced
froman in-house culture by adult daphnids that were maintai ned under test
conditions at T.R W/ bury Laboratories for 29 days. The original culture was
obtai ned from Aquatic Biosystens Inc., Fort Collins, Colorado, on March 7, 2000.
Prior to testing, the daphnid culture was naintained in 100% dilution water
under static, renewal conditions, and the test organi snms were not treated for

di sease. During the 48 hours prior to the beginning of the test, there was no
nortality, and at the beginning of the test organisnms were apparently free of

di sease, injuries, and abnormalities. The culture produced young before day 12
and a subsanple of adults fromthis culture produced, on average, nore than 3
young per day during the seven days before the start of the definitive toxicity
test. During the 7 days prior to the beginning of the test, the tenperature of
the culture ranged from20.0 to 20.6 degrees C, the pHranged from7.3 to 7.6,
and the dissol ved oxygen concentrati on was always at least 8.8 ng/L. Test
organi sns were fed the freshwater al gae, Sel enastrum capricornutum and a

m xture of yeast and trout chow once each day before the test. Daphnids were
not fed during the test.

Water for the acclimtion of test organisns and for all toxicity testing was
carbon filtered, deionized water collected at T.R. W/l bury Laboratories in

Mar bl ehead, Massachusetts. Water was adjusted to a hardness of 160 to 180 ng/L
and stored in polyethyl ene tanks where it was aerated and recircul ated through
particle filters, activated carbon, and an ultraviolet sterilizer. Prior to
use, the pH of the dilution water was adjusted to <8.0. A sanple of dilution
water collected at the start of the test had a hardness of 172 ng/L as cal ci um
carbonate and an alkalinity of 100 ng/L as cal cium carbonate. The dilution

wat er sanple contained | ess than 10 ng/L particulate matter, less than 1.0 ng/L
total organic carbon, and |l ess than 0.01 ng/L total residual chlorine.

A rangefinding test was conducted under static conditions to deternine the
concentrations for the definitive test. The definitive test was conducted under
static conditions at 20 degrees C (plus or nmnus 1 degree C) with five
concentrations and a control. A series of solutions was prepared by bringing
3.8, 6.1, 9.6, 15.3, and 23.9 ng of test substance to 4,000 nL with dilution

wat er (nmeasured using a Class A gradualted cylinder) in sealed glass bottles.
The solutions were m xed on magnetic stirrers for approximtely four hours and
each vortex was adjusted to approximtely 5% of the distance fromthe surface to
the bottom of the solution. The solutions were allowed to settle for

approxi mately one hour and a portion of each solution was transferred into a 250
nmL beaker through a spout at the bottom of the m xing vessels. A 250 nL portion
of dilution water was also transferred to a gl ass beaker to serve as a control
Wat er quality measurenents were made and each solution was subdivided into four
clear glass 40 nL vials. Five daphnids were indiscrinmntely added to each via
and the vials, which were filled to capacity to elininate any head space, were



sealed with Teflon-lined caps. Nominal concentrations were 0 nmg/L (control),
0.95, 1.5, 2.4, 3.8, and 6.0 ng/L. Test vessels were randonmy arranged in a

wat er bath during the 48-hour test (a random nunbers table was used to sel ect
the | ocation of each vessel). A 16-hour |ight and 8-hour dark photoperiod was
automatically maintained with cool-white fluorescent lights that provided a
light intensity of approximately 33 footcandles. A 15 minute transition period
was provi ded between dark and light. The nunbers of surviving organisns, the
occurrence of immbility and sublethal effects, and the presence of insol uble
mat eri al were deternined visually and recorded after 0, 24, and 48 hours. Vials
remai ned seal ed throughout the 48 hour exposure period to prevent the |oss of
paranet hyl styrene to the atnosphere, so dead test organi sms were not renoved at
24 hours.

Di ssol ved oxygen concentration and conductivity were neasured and recorded in a
single solution of each concentration prior to its distribution to test vessels
at the beginning of the test, and in all test vessels after anal ytical sanples
have been renoved at the end of the test. The tenperature in a vessel of water
i ncubat ed anpbng the test vessels was recorded continuously during the test.

Anal ytical determ nation of test substance concentration (active ingredient) was
performed in 40 nL sanples collected fromeach test solution prior to its
distribution to test vessels at the beginning of the test. These sanples were

i medi ately sealed into 40 nL glass vials with no head space and anal yzed

i medi ately. Analytical sanples were collected fromtwo randomy sel ected
replicates at each concentration at the end of the test. Sanples collected from
the four highest concentrations were renoved with a syringe through the Teflon
septa in the caps and anal yzed i medi ately. The control sanple and sanpl es

coll ected at the | owest concentrati on were sanpled in open vials (the volune
required for these analysis was too great to collect through the septa) and

anal yzed i medi ately. Each set of sanples was acconpanied by two | aboratory
control sanples prepared at 2.4 ng/L paranethyl styrene in dilution water. A 10
nL al i quot of each sanple was transferred to a purge vessel with a 50 nL gas-
tight syringe. Sanples outside the calibration range were diluted with

dei oni zed water. Sanple were concentrated using a 4460A O |- Anal ytical Sanple
Concentrator fitted with a MPM16 O |-Analytical Miltiple Purging Mdule. The
typi cal purge, desorption, and bake tinmes were 11, 45, and 15 ninutes,
respectively. The bake tenperature was approxi mtely 210 degrees C. Sanples
were anal yzed using a Hew ett Packard nodel 5890 gas chromatograph and an FID
detector. The colum was a HP-5 (crosslinked 59 PH ME Siloxane (1.5 micron

t hi ckness). The analytical nmethod was validated in duplicate at 0.50, 3.0, and
10 ng/L in dilution water. Measured concentrations for sanples with a nom nal
concentration of 0.50 ng/L were 0.30 and 0.35 ng/L, neasured concentrations for
sanples with a nom nal concentration of 3.0 ng/L were 2.3 and 2.4 ny/L,
respectively, and neasured concentrations for sanples with a nom na
concentration of 10 ng/L were 8.0 and 9.1 ng/L. A solubility study was
conducted in the dilution water and the estimated water solubility limt was
between 25 and 40 ng/L. The linmt of quantitation (LOQ was 0.0007 ng/L and the
[imt of detection (LOD) was 0.0002 ng/L.

The 24-hour LC50 was cal cul ated using the binom al method, and the 48-hour LC50
and the 24- and 48-hour EC50s were cal cul ated using the noving average nethod.
The sl opes of the concentration-response curves were cal cul ated using the probit
met hod. The no observed effect concentration (NOEC) was cal cul ated using
TOXSTAT 3.3. A Chi-square test was used to deternine that the data were not
normal Iy distributed and Bartlett's test was used to determ ne that the
variances were heteroscedastic. Survival and sublethal effect data in the
treatnments were conpared to the control using a Wlliams' test.”,"0.95, 1.5



2.4, 3.8, and 6.0 ng/L","0.51, 0.81, 1.5, 2.3, and 3.8
mg/L","=","EC50", 1, "ng/L", "Measured", 48, "The 24- and 48-hour EC50s were 1.4 and
1.3 mg/L, respectively. The 48-hour NOEC was 0.81 ng/L (p<0.05).","Exposure of
daphni ds to paranethyl styrene resulted in a 24-hour EC50 (immbility) of 1.4
ng/ L (95% confidence interval = 1.1 to 1.7 ng/L) and a 48-hour EC50 (immobility)
of 1.3 ng/L (95% confidence interval = 1.0 to 1.6 ng/L). The 24-hour LC50 was
1.9 nmg/L (95% confidence interval = 1.5 to 2.3 ng/L) and a 48-hour LC50 was 1.7
nmg/ L (95% confidence interval = 1.4 to 2.1 ng/L). The slopes of the dose
response curves based on effects (immobility) and nortality were 5.3 and 6.6,
respectively. The 48-hour NOEC was 0.81 ng/L. Al values were based on mnean,
nmeasured concentrations.

The 24-hour survival data (nunber dead/total) was as follows: control, 0/20;
0.51 ng/L, 1/20; 0.81 ng/L, 0/20; 1.5 ng/L, 0O/20; 2.3 ng/L, 20/20; 3.8 ny/L,

20/ 20. The 48-hour survival data (number dead/total) was as follows: control
0/20; 0.51ng/L, 1/20; 0.81 ng/L, 0/20; 1.5 ng/L, 1/20; 2.3 ng/L, 20/20; 3.8
ng/ L, 20/20. The 24-hour inmoblization data (nunber inmobilized/total alive)
was as follows: control, 0/20; 0.51 nmg/L, 1/19; 0.81 ng/L, 0/20, 1.5 ng/L, 9/20;
2.3 ng/L, all dead; 3.8 ng/L, all dead. The 48-hour inmmobilization data (numnber
i mobilized/total alive) was as follows: control, 0/20; 0.51 ng/L, 1/19; 0.81
mg/L, 0/20; 1.5 ng/L, 8/19; 2.3 ng/L, all dead; 3.8 ng/L, all dead.

I nsol uble material was not observed during the test. Mean, neasured
concentrations ranged from 54 to 63% of nomi nal concentrations. Final nmeasured
concentrations were 85 to 92% of the initial neasured concentrations, indicating
that once the aqueous solutions of paranethyl styrene were sealed into the test
vessels with the daphnids, concentrations remained constant. Loss of the
volatile test substance during the preparation of test solutions was assuned to
have occurred to the atnosphere.

One hundred percent survival occurred in the control and no sublethal effects
were noted during the exposure period. Water quality was within the norma
range throughout the toxicity test. During the definitive toxicity test the
conductivity was 560 unmhos/cm the pH ranged from?7.2 to 7.7, the tenperature
ranged from 20.1 to 20.9 degrees C (nean = 20.7 degrees C), and the dissolved
oxygen concentration during the test was 79% saturation (saturation equals 9.1
ng/ L at 20 degrees C).","Exposure of daphnids to paranethyl styrene resulted in
a 24 hour EC50 (immobility) of 1.4 mg/L (95% confidence interval = 1.1 to 1.7
ng/ L) and a 48-hour EC50 (immbility) of 1.3 nmg/L (95% confidence interval = 1.0
to 1.6 ng/L). The study was conducted in a closed systemwith little or no
headspace in order to limt volatility of this conpound. Mean, neasured
concentrations ranged from 54 to 63% of nom na
concentrations.","Acceptable","Al'l endpoints and experinental design were
appropriate and adequately described in the study. Rigorous attenpts were nade
to limt evaporation of this very volatile test substance, and all endpoints
wer e based on nean, neasured concentrations.",,"Acute Toxicity of Paranethyl
Styrene to the Daphnid, Daphnia magna. T.R W/ bury Study Number 1921-UL.","Y"



"DSN', "Test No", "Rev_Dat e", " Test Subst Rent', " ChentCat ", " Met hod", " Test Type", "GLP", " Ye
ar"," Speci es", "Anal yMoni t", "ExposPeri od", " St at Met hod", " Met hodRent', " Nom nal Conc",
"Measur edConc", "Prec", "Endpoi nt Type", "Endpoi nt Val *, " ConcType", "Uni t", "Endpoi nt T
me", " St at Resul t s", "Resul t sReni, " Concl udi ngRenmt', "Reliability","Reli Rent', "General R
ent', " Ref Rent', " Conpl et ed"

3012001152124. 00, 1, 1/5/01 0: 00: 00, "p-net hyl styrene

Test Article |D#: 08217901

Purity: 97% Active | ngredient

Addi tives: None reported

Carrier Solvent: Dinethylforman de (DW)

Cont ami nants: None reported

Chemical fornula: C9H10",,"Am Public Health Association, Standard Methods for

t he Exam nation of WAater and Wastewater, 1975","static","Unknown", 1979, "Lepom s
macrochi rus", "Not neasured", "96 hours","None reported", "Bl uegill sunfish,
Lepom s macrochirus Rafinesque, used in the study were obtained froma
commerical hatchery in Nebraska and maintained in the UCES | aboratory at 22
degrees C. Mortalities in the stock culture over a one nonth period were | ess
than 2% Forty-eight hours before starting the test, the fish were taken off
feed, and no food was adm nistered thereafter

Dilution water for the test was obtained froma well on the Tarrytown, New York
site, treated with a Continental Mdel 3020 Reverse Osnpsis Water System and
dei oni zed. The water was then reconstituted to a pH of 7.82, a total hardness
and al kalinity (as cal cium carbonate) of 44 and 33 ng/L, respectively, and a
speci fic conductance of 155 microhos/cm A fresh working stock solution of the
test material in reagent grade DMF was prepared by weight to a precision of 0.1
ng. A range-finding test was first conducted in two liters of soft
reconstituted water.

The definitive test was conducted in 19.6 liter glass jars, each containing 15
liters of soft reconstituted dilution water and i mrersed in a constant
tenperature recirculating water bath. Five nom nal test concentrations of 18,
32, 56, 100, and 180 ng/L, and a control and solvent control were used. Testing
was begun by addi ng neasured vol unmes of stock solution to the water in five test
vessels, and m xi ng thoroughly, to obtain the noninal test concentrations.

There was one replicate per test concentration with ten fish per replicate
(approximately 3 months old; 33 nmlength; weight, 0.43 grans; |oading 0.28
g/l). At the beginning of the test, and every 24 hours thereafter, dissolved
oxygen and pH of all groups were determ ned. Mortalities anong test fish, and
any observabl e abnormal behavi oral responses, were noted and recorded every 24
hours. The NOEC was determ ned, by observation, at 96 hours.","18, 32, 56, 100,
and 180 ng/L","Not neasured",">","LC50", 180, " Nomi nal ", "ng/L", 96, "None
reported”,"No nortalites were observed in any test concentration. All dissolved
oxygen and pH values were within acceptable limts. Animals at 56 ng/L
exhibited irritation at 24-72 hours. All animals at 100 and 180 ng/L exhi bited
hyperexcitablity. Based on these results, the NOEC was observed to be 32
ng/L.","The 96-hour LC50 of p-nethylstyrene to bluegill sunfish was greater than
180 mg/L, nom nal concentration. The 96-hour NOEC, based on behaviora
observations, was 32 ng/L.", "Unacceptable","The test substance was used in a
static exposure system and was not analytically neasured. The test vessels were
apparently open to the air and, based on the high volatility of the test

subst ance, a substantial anmount was probably | ost due to evaporation.",,"The
Acute Toxicity of 08217901 to the Bluegill Sunfish Lepom s macrochirus

Raf i nesque, Uni on Carbide Corporation Environmental Services, Project No.

11506- 05-12, Novenber 19, 1979.","Y"

3012001152124. 00, 2, 2/ 9/ 01 0: 00: 00, " p- et hyl styrene

Test Article ID#: 08217901



Purity: Not reported

Addi tives: None reported

Carrier Solvent: Dinethylformm de (DWF)

Cont am nants: None reported

Cheni cal fornula: C9H10",,"Am Public Health Association, Standard Methods for
t he Exam nation of Water and WAstewater, 1979","static","Unknown", 1979, " Sal npo
gai rdneri","Not neasured", "96 hours", "Spear man- Kar ber Estimator","Rai nbow trout
(Sal o gairdneri Richardson) used in this test were cultured in the UCES

| aboratory from eggs obtained froma comerical hatchery in Washi ngton and
mai nt ai ned at 13 degrees C. Mortalities in the stock culture over a one nonth
period was |l ess than 2% Two days before starting the test the fish were

sel ected at random fromthe stock culture, taken off feed, and isolated in a jar
of dilution water for 48 hours before testing.

Dilution water for the test was obtained froma well on the Tarrytown, New York
site, treated with a Reverse Osnpsis Water System deionized, and reconstituted
to a pH of 7.46, total hardness and al kalinity (based on cal cium carbonate) of
40 and 30 ng/L, respectively, and a specific conductance of 155 microhos/cm A
fresh working solution of the test material in reagent grade DVF was prepared by
weight to a precision of 0.1 ng. A rangefinding test was first conducted in two
liters of soft reconstituted water

The definitive test was conducted in 19.7 liter glass jars, each containing 15
liters of soft reconstituted dilution water and imrersed in a constant
tenperature water bath (11.5 to 12.0 degrees C). Five concentrations were
tested, with a control and solvent control. Testing was begun by addi ng
nmeasured vol unes of stock solution to the water in five test vessels, and m xing
t horoughly, to yield nomnal test material concentrations of 3.2, 5.6, 10, 18,
and 32 ng/L. Ten fish were introduced at randominto each of the vessels. The
fish were approximtely five nmonths old, with a nean |ength of 58 nm and nean
wei ght of 1.64 grans. The |oading was 1.10 g/L, which exceeded the protoco

maxi mum of 0.80 g/L.

At the beginning of the test, and every 24 hours thereafter, dissolved oxygen
and pH were neasured in all test vessels. Mrtalities anong the test fish, and
any observabl e abnornmal behavi oral responses, were recorded every 24 hours. The
NOEC was determ ned by observation at 96 hours. The LC50s were determn ned by

t he Spear man- Karber Estimator.","3.2, 5.6, 10, 18, and 32 ng/L", " Not

measured", "=","LC50", 8, "Nom nal ", "ng/L", 96, "The 96-hour LC50 was 7.6

mg/ L","Total nortality was observed in 10, 18, and 32 ng/L at 24 hours. No
nortality was observed in 5.6 and 3.2 ng/L. Sublethal effects (surfacing,
irritated) were observed in all surviving animals at 3.2 and 5.6 ng/L. Al

di ssol ved oxygen and pH values were within normal limts.","The 96-hour LC50 for
08217901 to rainbow trout was 7.6 ng/L (nominal concentration). No confidence
l[imts could be obtained due to the |ack of partial nortality. The 96-hour NOEC
was observed to be less than 3.2 ng/L.","Unacceptabl e","The test substance was
used in a static exposure system and was not analytically measured. The test
vessel s were apparently open to air and, based on the high volatility of the
test substance, a substantial amount was probably | ost due to
evaporation.",,"The Acute Toxicity of 08217901 to the Rai nbow Trout Sal np

gai rderi Richardson, Union Carbide Corporation Environmental Services, Project
No.: 11506-05-13, Decenber 27, 1979.","Y"

3012001152124. 00, 3, 2/9/01 0:00: 00, "p-net hyl styrene

Test Article |D#: PMS

Purity: 100% assuned for dosage cal cul ati ons

Addi tives: None reported

Sol vent Carrier: Nanograde acetone



Cont ami nants: None reported

Chem cal formula: COH10",,"EPA-660/3-75-009, April, 1975","fl ow

t hrough”, "Yes", 1981, "Lepom s macrochirus","HPLC, limt of detection, 0.05

m crogranms/m","168","LC50 determ ned by Stephen, ANOVA and Fi sher's
LSD", "Bl uegi || sunfish (Lepom s macrochirus; nean length 40 mm nean weight 1.9
g) used in the test were obtained fromFattig Fish Hatchery in Brady, Nebraska.
Al test fish were held in culture tanks on a 16-hr |ight photoperiod and
observed for at |east 14 days prior to testing. A Munt and Brungs proportiona
di lutor systemwas used for the intermttent introduction of PMS and dil uent
water into the test aquaria. Aerated well water was delivered to the gl ass
aquaria at a rate of 250 ml/m nute/aquarium an anount which was sufficient to
replace the 30 liter test volune at |least 10 tines in a 24 hour period. The
test aquaria were immersed in a circulating water bath held at 22 degrees C by
submerged heating elenments. The fish (20/concentration, 1
replicate/concentration) were exposed to the foll owi ng nom nal concentrations:
0.76, 1.5, 3.0, 6.1, and 12 ng/L. An acetone control (18.14 ng/m ) was al so
enpl oyed. The fish were observed for nortality and abnornal behavior initially
and once every 24 hours for the 7-day test period. Wter quality paraneters of
tenperature, dissolved oxygen, pH and anmonia were neasured throughout the test.
Anal ysi s of aquariumwater for PMS was acconplished using an HPLC unit

consi sting of a Waters Model 6000A sol vent delivery system (nmobile phase, 70%
met hanol in 30% dei oni zed water, 1 m/mnute), a Cl8 reverse phase colum and a
Schoeffel Mdel Sprectroflow UV detector set at 254 nm The detection limt was
0.05 micrograminL. Analysis of the test water was perforned on day 0, 1, 4, and
7. The results were statistically analyzed for daily LC50 values and their
correspondi ng 95% confidence limts. Wight and | ength nmeasurenments were

subj ected to ANOVA followed by Fisher's protected Least Significant Difference
(LSD) if the overall F-test was significant (p<0.05).","0.76, 1.5, 3.0, 6.1, and
12 ng/L","0.41, 0.66, 1.2, 2.3, and 5.4

ng/L","=","LC50", 3, "Measured", "ng/L", 168, " The 7-day LC50 with 95% confi dence
limts was 2.6 (1.2-5.4) ng/L. The NOEC, based on sublethal effects, was 0.66
ng/L.","No nortality was observed in 0.76 to 3.0 ng/L. Cummul ative percent

nortality in 6.1 ng/L on days 1-7 was 0, 0, 15, 30, 35, 40, and 40,

respectively. Cunmul ative percent nortality in 12 ng/L on days 1-7 was 95, 95,
100, 100, 100, 100, and 100, respectively. The nean, neasured concentrations of
PMS were 0.41, 0.66, 1.2, 2.3, and 5.4 ng/L. These values ranged from 38 to 54%
of nom nal concentrations of 0.76, 1.5, 3.0, 6.1, and 12 ng/L, respectively.
Because of this, only the neasured values were used in the statistica

cal cul ations of the LC50 |evels. The nean, neasured LC50 values with 95%
confidence limts were as follows: Days 1 and 2, 3.7 (2.3-5.4) ng/L; day 3, 3.1
(2.3-5.4) nmg/L; day 4, 2.8 (1.2-5.4) ng/L; day 5, 2.7 (1.2-5.4) ng/L; and days 6
and 7, 2.6 (1.2-5.4) ng/L.

The NOEC was 0.66 ng/L. Adverse behavi or observati ons noted during the study
were loss of equilibriumand surfacing at 1.2 and 2.3 ng/L. Weight neasurenents
of surviving fish at the end of the study yielded the follow ng wei ght
percentages of the control group mean weight: 0.41 ng/L, 100% O0.66 ng/L, 89%
1.2 ng/L, 100% and 2.3 ng/L, 89% The wei ght analysis indicated no significant
effects on growth of the test fish at any test concentration

Water quality parameters of tenperature, dissolved oxygen, pH and ammonia were
all within normal limts.","A dynanic 7-day toxicity study was conducted to
deternmine the lethal threshold (incipient LC50) of PMS to bluegill sunfish
(Leponis macrochirus). A flowthrough proportional diluter systemwas used to
mai ntai n constant test concentrations. Exposure concentrations were neasured by
HPLC net hods. The nean neasured |l evels were 0.41, 0.66, 1.2, 2.3, and 5.4 ng/L.
The nom nal concentrations were 0.76, 1.5, 3.0, 6.1, and 12 ng/L. Nom nal



concentrations were approxi mately 45% of the neasured values. The volatility of
t he conpound was thought to account for this discrepancy. For this reason, only
measured val ues were used in statistical calculations of the LC50 val ues.

The LC50s for PMS during the study ranged from3.7 to 2.6 ng/L for days 1-7,
respectively. An apparent |lethal threshold for PMS to bluegill sunfish was
reached within the 7 days of the study and was estimated to be 2.6 ny/L.

Based on behavi or responses, the NOEC after 7 days of exposure was 0.66
ng/L.", " Acceptabl e", "The test substance was neasured during the study and a

fl ow-through design was used. Although recoveries ranged from38 to 54% the
LC50 val ues were cal cul ated using nean nmeasured concentrations.","A dynam c

bi oconcentrati on study was conduct ed exposing bluegill sunfish to a 14C-PMs
concentrations of 0.25 ng/l in constant flowthrough water. During a 30-day
upt ake period, tissue contents of 14C-PMS ranged from 24-64 micrograns/g for
whole fish, 6-23 mcrograns/g for fillet, and 25-79 m crograns/g for viscera.
14C- PMs accumul ation in the fish reached a steady-state after about day 3 of

upt ake. A bioconcentration factor (BCF) was calculated to be 110 based on a

t wo- conpartment kinetic nodel. Radioanalysis throughout the 14-day depuration
period inidcated 94-95% cl earance rates of 14C-PMS from whole fish, fillet, and
viscera to respective levels of 1.2, 0.7, and 2.6 microgranms/g. The BCF of 110
i ndicated that PMS is not substantially accunulated in fish under the conditions
of this study.

A static bioconcentration study was conducted exposi ng channel catfish to 14C
PMs at a level of 0.34 ng/kg in sandy loamsoil. It consisted of four

conti nuous periods: 30-day aging, 8-day equilibration, 30-day uptake, and 14-day
depuration. The application rate of 14C-PMS was intended to be 2.0 ng/kg. Due
to the volatility of PM5, 82% of the material was |ost during application and

m xi ng and 14C-radioactivity level in the treated soil was reduced to 0.14 ng/kg
on day 30 of uptake. The nmean water concentrations ranged from 0. 34

m crograns/|l on day 1 of equilibration to 1.3 micrograns/|l on day 30 of uptake.
There was no significant increase in water concentration after day 22 of uptake.
Based on sem -quantitative val ues, mexinmumtissue concentrations of 14C-PMS were
estimated to be 0.0073 ng/ kg for whole fish, 0.0067 ng/kg for fillet and 0.0060
ng/ kg for viscera. Dividing these concentrations by the respective water
concentrations gave the corresponding BCFs of 4.9, 9.2, and 4.0. Because al

ti ssue values in both uptake and depuration phases were bel ow ni ni num
quantifiable Ilimts, it was not possible to evaluate the elim nation of 14C PMs.
The results indicate that PMS is not substantially accumulated in fish under the
conditions of this study.","Dynanm c Acute Toxicity of para-nethylstyrene (PMS)
to Bluegill Sunfish (Lepom s macrochirus). Analytical BioChenistry
Laboratories, Inc., Project No.:28167, COctober 30, 1981

Upt ake, Depuration and Bi oconcentration of 14C-para-nethyl styrene by Bl uegil
Sunfish (Lepom s macrochirus), Analytical BioChem stry Laboratories, Inc.

Project No.: 28170, February 26, 1982.

Upt ake, Depuration and Bi oconcentrati on of 14C-para-nethyl styrene by Channe
Catfish (lctalurus punctatus), Analytical BioChem stry Laboratories, Inc.

Project No.:28171, March 10, 1982.","Y"

3012001152124. 00, 4, 4/ 16/ 01 0: 00: 00, "p- net hyl styrene

Test Article I D Paranmethyl Styrene

Purity: 99.66% Active |ngredient

Addi tives: None reported

Carrier solvent: None

Cont ami nants: None reported

Cheni cal formula: C9H10",," OECD Met hod 203", "sem -static", "Yes", 2001, "Pi nephal es
pronel as", " Gas chromat ograph/ FI D, LOD, 0.0002 nmg/L","96 hours", "Probit



met hod", "Juveni | e fathead m nnows, Pinmephal es pronel as, enployed as test

organi sns were froma single source and were identified using an appropriate
taxonom ¢ key. Fish were obtained froma comercial supplier (Aquatic

Bi osystens, Fort Collins, Colorado) and maintained in a 20 L glass aquarium
Because the test was perfornmed in sealed containers with a m ni num of head space
(to minimze the loss of the volatile test substance), small fish were used to
reduce | oading and all ow the mai ntenance of acceptable water quality. At the
conclusion of the test, the control fish had an average total |length of 9.3 nm
and an average wet weight of 3.6 ng (loading rate was approximately 0.018 g/L).
During acclimation, fish were not treated for disease and they were free of
apparent disease, injuries, and abnormalities at the beginning of the test.
During the 14-day period prior to the start of the test, the acclimtion
tenperature range was 22.3 to 22.9 degrees C and the dissol ved oxygen
concentration was at least 8.6 ng/L. Fish were fed newWy hatched Artem a salina
nauplii once per day except during the 48 hours preceding the test and they were
not fed during the toxicity test. Mortality during the entire acclimtion

peri od was 0%

Par anmet hyl styrene was shipped to T.R W/ bury Laboratory at ambi ent

tenperature. Prior to use the test substance was stored at roomtenperature in
the dark. Water used for the acclimation of test organisms and for all toxicity
testing was carbon filtered, deionized water collected at T.R W/ bury
Laboratories in Marbl ehead, Massachusetts. Water was adjusted to a hardness of
40 to 48 ng/L and stored in polyethylene tanks where it was aerated and

recircul ated through particle filters, activated carbon, and an ultraviol et
sterilizer. A sanple of dilution water collected at the start of the definitive
test had a hardness of 48 ng/L as cal cium carbonate, and an alkalinity of 36
ng/ L as cal ci um carbonate. The dilution water sanple contained |less than 10
ng/L particulate matter and less than 1.0 ng/L total organic carbon

A range-finding test was conducted under static conditions to determ ne the
concentrations to be used in the definitive test. In the definitive test, a
series of solutions was prepared at the beginning of the test and at the tine of
medi a renewal at 48 hours by bringing 6.6, 10.3, 16.4, 26.2, and 41.1 ng of test
substance to 4,100 nL with dilution water (neasured using a Class A graduated
cylinder) in sealed glass bottles. The solutions were ni xed on magnetic
stirrers for approximately four hours and each vortex was adjusted to
approximately 5% of the distance fromthe surface to the bottom of the solution
The solutions were allowed to settle for approximately one hour and a 2.0 L
portion of each solution was transferred into a 1/2 gallon glass jar through a
spout at the bottomof the m xing vessels. A 2.0 L portion of dilution water
was also transferred to a glass jar to serve as a control. Water quality
measurenents were made and 10 fathead minnows were indiscrimnately added to
each jar at the start of the test. At 48 hours, nobst of the solution in each
test vessel was renoved using a siphon and replaced with freshly prepared
solutions. The jars, which were filled nearly to capacity to nmininize head
space, were sealed with Teflon-lined caps. Nom nal concentrations of paranethyl
styrene were O ng/L (control), 1.6, 2.5, 4.0, 6.4, and 10 ny/L.

Test vessels were randomy arranged in a water bath (22 plus or mnus 1 degree
C) during the 96 hour test (a random nunbers table was used to select the

| ocation of each vessel). A 16-hour |ight and 8-hour dark photoperiod was
automatically maintained with cool-white fluorescent lights that provided a
light intensity of approximtely 83 footcandles (11 uEin/msquared sec). A 15
m nute transition period was provi ded between dark and light. The nunbers of
surviving organi sms, the occurrence of immobility and sublethal effects, and the
presence of insoluble material were determ ned visually and recorded after O,



24, 48, 72, and 96 hours. Jars renmmined seal ed throughout the exposure period
except during the 48 hour nedia renewal in order to prevent the | oss of
paranmet hyl styrene to the atnosphere, so dead test organi sms were not renoved at
24 or 72 hours.

Di ssol ved oxygen concentration, tenperature, pH, and conductivity were measured
and recorded in each test vessel prior to nmedia renewal at 48 hours and end of

the test. Measurenents were also nmade in each test solution just prior toits

distribution to replicate test vessels at the start of the test and at the tine
of media renewal at 48 hours. Measurenents were not nmade at 24 or 72 hours to

allow the test vessels to rennin seal ed and prevent |oss of paranethyl styrene

fromsolutions. The tenperature in a vessel of water incubated anong the test

vessel s was recorded continuously during the test.

Anal ytical determ nation of test substance concentration (active ingredient) was
performed with sanples collected fromeach test vessel at the beginning and end
of the test, and before and after nedia renewal at 48 hours. Sanples from
replicate vessels at each concentration were pooled and i medi ately sealed into
40 mL glass vials with no head space and anal yzed i mmedi ately. Sanples were
removed with a syringe through the Teflon septa in the caps and anal yzed

i mredi ately. Each set of sanples was acconpanied by two | aboratory contro
sanpl es prepared at 4.0 ng/L paranethyl styrene in dilution water

A 10 nL aliquot of each sanple was transferred to a purge vessel with a 50 nL
gas-tight syringe. Sanples outside the calibration range were diluted with

dei oni zed water. Sanples were concentrated using a 4460A O |-Anal ytical Sanple
Concentrator fitted with a MPM16 O |-Analytical Miltiple Purging Mdule. The
typi cal purge, desorption, and bake times were 11, 4, and 15 nminutes,
respectively. The bake tenperature was approxi mtely 210 degrees C. Sanples
were anal yzed using a Hew ett Packard nodel 5890 gas chromatograph and an FID
detector. The colum was a HP-5 (crosslinked 59 PH ME Sil oxane (1.5 micron
thi ckness). The analytical nmethod was validated in duplicate at 0.50, 3.0, and
10 ng/L in dilution water. Measured concentrations for sanples with a nom nal
concentration of 0.5 ng/L were 0.30 and 0.35 ng/L, neasured concentrations for
sanples with a nom nal concentration of 3.0 ng/L were 2.3 and 2.4 ng/L, and
measured cocentrations for sanples with a nonminal cocentration of 10 ng/L were
8.0 and 9.1 nmg/L. The estimated water solubility limt of paramethyl stryene in
dilution water was 25 to 40 ng/L. The linmt of quantitation (LOQ and limt of
detection (LOD) was 0.0007 and 0.0002 ng/L, respectively.

The 24- and 48-hour LC50s could not be cal cul ated because greater than 50%
survival occurred at each test concentration. The 72- and 96-hour LC50s were
cal cul ated using the probit nethod. The slope of the concentration-response
curve was al so cal cul ated using the probit nethod. The no observed effect
concentration (NOEC) was deternined as the highest tested concentration of
paranmet hyl styrene that allowed at |east 95% survival and did not allow any
subl et hal effects.","1.6, 2.5, 4.0, 6.4, and 10 ng/L","0.82, 1.3, 2.6, 4.2, and
6.8 ng/L","=","LC50", 5, "Measured", "ng/L", 96, " The 96- hour NOEC (nortality) was
2.6 ng/L; p<0.05.","Insoluble material was not observed during the test. Mean
measur ed concentrations ranged from51 to 68% of nom nal concentrations. Fina
nmeasured concentrations were 87 to 125% of the initial concentrations,

i ndi cating that once the aqueous sol utions of paranmethyl styrene were seal ed
into the test vessels with the fathead ni nnows, concentrations renmained
constant. Loss of the volatile test substance during preparation of test

sol uti ons was assuned to have occurred to the atnosphere.



Water quality was within the normal range throughout the toxicity test. During
the definitive toxicity test the conductivity ranged from 150 to 210 umhos/cm
the pH ranged from6.9 to 7.5, the tenperature ranged from21.1 to 22.6 degrees
C, and the dissolved oxygen ranged from6.8 to 9.0 ng/L. The m ni num di ssol ved
oxygen concentration during the test was 78% saturation (saturation equals 8.7
ng/ L at 22 degrees C). One hundred percent survival occurred in the control and
no subl ethal effects were noted in the control fish during the exposure period.

No nmortality or sublethal effects were noted in fish exposed to 0 ng/L
(control), 0.82, 1.3 or 2.6 ng/L. The nunber of fish dead/total in 4.2 ng/L at
24, 48, 72, and 96 hours was 0/20, 2/20, 2/20, and 4/20 (all surviving fish at
96 hours exhibited a | oss of equilibriumor were intermttently or conpletely

i mobilized). The nunber of fish dead/total in 6.8 ng/L at 24, 48, 72 and 96
hours was 1/20, 1/20, 11/20, and 17/20 (all surviving fish at 96 hours exhibited
a loss of equilibriumor were intermttently or conpletely i mobilized).

Exposure of fathead m nnows to paranmethyl styrene resulted in 24- and 48- hour
LC50s greater than 6.8 ng/L (the highest tested concentration), a 72-hour LC50
of 6.5 ng/L (95% confidence interval = 5.6 to 8.5 ng/L) and a 96- hour LC50 of
5.2 mg/L (95% confidence interval = 4.6 to 5.9 ng/L). The slope of the 96-hour
concentration-response curve based on nmortality was 9.2.","The 96- hour LC50 was
5.2 mg/L (95% confidence interval = 4.6 to 5.9 ng/L). Al surviving fish
exposed to 4.2 and 6.8 ng/L paranethyl styrene were affected at 96 hours. No
nortality or sublethal effects were observed at 0.82, 1.3, or 2.6 ng/L. The 96-
hour NOEC was 2.6 ng/L.

Due to the high volatility of the test substance, the test was conducted in

seal ed containers with little or no head space. Mean, nmeasured concentrations
ranged from51 to 68% of nominal concentrations. The |oss of the test substance
to the atnmosphere occurred during preparation of the test solutions. Once the
test solutions were prepared and the fish added, the final neasured
concentrations were 87 to 125% of initial measured concentrations. These

recoveri es exceeded the recoveries in a bluegill sunfish 7-day dynamc toxicity
study (nmeasured concentrations were approxi mately 45% of nom na
concentrations).","Acceptable","Al|l endpoints and experinental design were

appropriate and adequately described in the study. Rigorous attenpts were nade
to limt evaporation of this very volatile test substance, and all endpoints
wer e based on nean, neasured concentrations.”,,"Acute Toxicity of Paranethyl
Styrene to the Fathead M nnow, Pinephal es pronelas. T.R W/ bury Study Nunber
1920- UL.

Dynam c Acute Toxicity of para-nmethylstyrene (PMS) to Bluegill Sunfish (Lepom s
macrochirus). Analytical BioChem stry Laboratories, Inc., Project No.:28167,
Oct ober 30, 1981.","Y"



"DSN', "Test No", "Rev_Dat e", " Test Subst Rent', " ChentCat ", " Met hod", " Test Type", "GLP", " Ye
ar","Cont Ti me", "I nocul un', "Met hodRent', "Prec"”, "DegVal ue", "Upper", "Uni t", " Ti meFram
e", " BreakdownProd", "Resul t sRent', " Concl udi ngRent', "Rel i abi lity", "Rel i Rent', " Genera
Rent', " Ref Rent', " Conpl et ed”

3012001152124. 00, 1, 1/ 28/ 01 0: 00: 00, "p- net hyl styrene

14C/ 13C- PMS

Purity: 100% assuned for solution cal cul ations

Addi tives: None reported

Carrier solvent: Nanograde acetone

Cont ami nants: None reported

Chemi cal fornula: C9H10",,"EPA, 1979, Federal Register, March 16, 1979. 16275-
16277.","aerobic", "Yes", 1982, 33, "acti vated sludge, donestic, adapted","The
specific objectives of the study were to assess the effects of the test materia
on the wastewater treatnment process, to assess the efficiency of renoval of the
test agent by the sludge mcroflora, to assess the effect of the test agent on
the sludge microflora, to nonitor the test material concentration in the m xed
i quor over a nineteen day biodgradation period, and to provide m xed |iquor
sanples for the identification of such primary degradati on products of the test
agent which could be found in the mxed |iquor sanples taken over the nineteen
day bi odegradati on peri od.

The activated sludge used in this study was obtained from sewage treatnment plant
#1 City of Colunbia, Colunbia, Mssouri within four hours of the initiation of
the study. Prior to initiation of the study, the sludge was kept refrigerated.
Al so, the solids concentration of the sludge was deternm ned and subsequently
adjusted to approximately 2500 nmg/L by dilution with tap water. The initia

m crobi al popul ati on of the sludge was found to have an average of 3.8E+7

organi sns per mlligram of solids.

A fourteen day acclimation period was enpl oyed usi ng nonradi ol abel ed test
material. Concentration #1 consisted of increasing concentrations of 10-50 ny/L
and concentration #2 consisted of increasing concentrations of 20-100 ny/L. An
acetone solvent (1 m daily) and positive control (diethylene glycol) were also
enpl oyed. The aeration vessels were standard tall form 3000 m resin-pots. The
specific simlated influents were prepared in the foll owing nmanner: 1) Acetone
control influents were prepared by adding 15 ml of synthetic sewage and 1.0 m

of acetone to tap water to a volune of two liters, 2) Positive control influents
were prepared by adding 15 ml of synthetic sewage and the correspondi ng anount
of diethylene glycol to tap water to a volune of two liters, 3) test
concentrations #1 and #2 influents were prepared by adding 15 m of synthetic
sewage, 1.0 ml of the appropriate spiking solution of PMS5 in acetone to tap
water to a volune of two liters. Aliquots of the sludge fromeach of the two
control and two test chanbers were taken for microbial analysis on days 0, 3, 6,
9, 11, and 15 of acclimtion and at the end of the study. On day 15 of the
acclimtion 14C/ 13C -PMs was introduced with the daily influent at 50 and 100
ppm (as organic carbon) for test concentration #1 and test concentrations #2,
respectively. Daily ""draw and fill"" was discontinued at that time. Trapping
solutions for collection of 14C-C02 and 14C-radi oactivity fromvolatile organics
(ethylene glycol) in effluent air and representative aliquots of the mxtures in
each test vessel, 50 ml, were taken at 0.5, 3, 6, 24 hours, days 2, 3, 4, 6, 8,
10, 13 16 and 19. Total residues of 14C/13C-PMsS in the test mixtures were
determined by triplicate sanple conbustion to 14C-COQ2 followed by liquid
scintillation counting.",">",95,0,"Days", 19, "Yes", "The effects of PMS on the
wast ewat er treatment process were found to be negligible when dosed at or bel ow
a 100 ppmrate as organi c carbon equivalents. Dissolved organic carbon renova
in all test concentrations was above 90% efficiency with a nean efficiency of
95.6% (rel ative standard deviation of 1.99% . Assessment of the effect of PMS on



t he sludge m crobial popul ati ons showed no di scernable effect. A statistica
anal ysis of the test concentration popul ation |evels indicated that no
significant differences existed within a 95% confidence interval. No effect,
real or apparent, was reflected in the dissolved organic carbon renoval
efficiencies for the test concentrations.

The test conpound was found to be elimnated fromthe sludge principally as

vol atil e organic and/or carbon dioxide. After only one-half hour, test nmateria
concentration in the sludge was neasured to be | ess than 40% of the dose rate.
Less than 5% of the dosed test material remained after nineteen days. The
elimnation of test material as volatile conponents reached a maxi num by the
second day and decreased over the remmi nder of the test period.

It was postulated the high rate of loss fromthe reaction vessel was due to the
volatility of PMS. A subsequent experinment introducing PMS into a conpletely
closed systemresulted in 58.8% accountability at zero tine with the PMS
concentrations decreasing to 2. 7% of the amobunt added to the reactor vesse

after 3 hours of aeration. Since only 4.3% of the PMS was recovered by
trappi ng, the material nmust have been absorbed by the experinental system","The
test compound was found to be elim nated fromthe sludge prinmarily as volatile
organi ¢ and/or carbon di oxide. Less than 5% of the dosed test material renmained
after nineteen days. It was postulated that the high rate of |oss fromthe
reaction vessel was due to the volatility of PMS.","Acceptable","Al key
paranmeters (i.e., concentrations used, sludge, and experinental design) were
appropriate and described in the study.","Chem cal oxygen demand (COD) was
deternmi ned according to standard procedures (Standard Methods for the

Exam nati on of Water and Wastewater 14th Ed. APHA, pp 543-554, 1976) using 2 and
4 mcroliter sanmples of the test material. A carbon standard yiel ded 100. 9% of
t heoretical COD. Biological Oxygen Demand (BOD) was determ ned according to
standard procedures with the nodification described below. The 5 day test

peri od was extended to 20 days with periodic reaeration to maintain acceptable
DO concentrations (> 2 ng/l). This extended testing allows consideration of
acclimtion of test organisns to the conpound under study. Test nmaterial was
tested at two concentrations (2 and 4 microliters/300 mM test system vol une)
with four replicates being prepared for each concentration. Test material was

i ntroduced into the BOD-bottle using a syringe injection nodification of the
standard procedure because of its |ow water solubility. However, the nateria
was conpletely dissolved prior to the 5 day DO determi nation. Test vessels were
seeded with donestic sewage and seed controls were maintai ned throughout the 20
day test period to correct for oxygen uptake of the seed. A glucose control and
gl ucose/glutam c acid control were prepared and were anal yzed after 5 days of

i ncubation to check the activity of the seed and also to check for contam nation
of the BOD dilution water. The glucose/glutam c acid sanple yielded 99. 1% of

t heoreti cal oxygen demand. DO determ nations were made using a Yell ow Springs
oxygen el ectrode.

A | ow COD value (2.24 mg oxygen/ nmg conpound, measured; 3.1 cal cul ated) was
obt ai ned for PMS. However, the hot chrom c acid solution used to determ ne COD
does not oxidize aromatic structures efficiently and therefore the ow COD is
not uncommon. BOD for day 5, 10, 15 and 20 (percent ratio of the nmeasured BOD
to the theoretical oxygen demand) was <3, 6, 13, and 32, respectively. The data
i ndicate that the conpound is not readily biodegradable. However, the
substantial increase in bio-oxidation between day 15 and 20 suggests that the

organi sns had acclimated to the test material. More significant bio-oxidation
woul d probably be observed if acclinmated organisns were to be used as
seed. ", "Activated Sl udge Bi odegradati on of Paranethylstyrene, Analytica

Bi oCheni stry Laboratories, Inc., Final Report #28172, March 5, 1982.



Bi ocheni cal and Chenical Oxygen Demand of 08217901, Uni on Carbi de Environnenta
Services Project No.: 11506-05.

Al t hough there are limted studies with para-nethyl styrene, biodegradation
studies with a closely related chemical, styrene, have been conducted. These
anal ogue studi es would be appropriate for assessing the biodegradation potentia
for para-nmethylstyrene. A brief summary foll ows:

Styrene can be bi odegraded quite readily in water under aerobic conditions. The
bi odegradation half-life of styrene in water was estimted to be I ess than 5
days (Price, K. S., et al., 1974, J. Water Pollut. Contr. Fed., 46:63-77). The
met hod used was fromthe published BOD procedure (Standard Met hods for the

Exam nati on of Water and Wastewater, 13th edition, Amer. Pub. Health Assn., New
York, NY, 1971). Briefly, a settled donestic wastewater was filtered through

gl ass wool and then added (3 ml/bottle) as seed material to clean BOD bottles.
The bottles were half filled with aerated dilution water containing the
specified mnerals and buffer. Small aliquots of styrene were added to these
bottles fromO0.1 percent stock solutions yielding concentrations of 3, 7, and 10
ng/l. At least two of these concentrations were tested in duplicate. These
concentrations gave a potential oxygen demand of 3 to 30 ng/l over the 20-day
test duration. Dissolved oxygen was nonitored periodically in the individua
bottl es through the use of a comrercial DO neter fitted with an agitated probe.
The bottles were opened for sanpling and DO nmeasurenments about five tinmes during
the course of the 20-day test. Results are as follows: Water solubility (g/100
m) was 0.03, theoretical oxygen demand (ng/ng) was 3.07, neasured COD (ng/ng)
was 2.88, biodegradability (% bio-oxidation), non-acclimted for 5, 10, 15, and
20 days was 65, 65, 78, and 87% respectively.

In a Styrene Informati on and Research Center-sponsored study, Dr. Martin

Al exander of Cornell University denonstrated that styrene has a half-life of 3
to 4 hours, and rapidly breaks down (within 12 hours) to carbon di oxi de and

wat er under aerobic conditions in soil or water. The potential for anaerobic
bi odegradati on exists, but the few data avail abl e on anaerobi c bi odegradati on
suggest that the conmpound may persist in subsoils, anoxic aquifers, septic
tanks, or sludge. |In 1997, an updated report entitled ""Environnental Fate and
Ef fects of Styrene"" was published in Critical Reviews in Environnental Science
and Technol ogy (Not revi ewed).

Styrene released to soil is subject to biodegradati on. Degradation of 87-95%
has been observed in a sandy loamand a landfill soil over a 16 week incubation
(Sielicki, M, et al; Appl. Environ. Mcrobiol, 35:124-8, 1974; Not Revi ewed).
Degradation of 2.3 - 12% per week has been observed with two subsurface aquifer
soils (Wlson, J.T., et al., Devel. Indust. Mcrobiol., 24:225-33, 1983; Not
Revi ewed). The results of one extensive biological screening study suggest that
styrene will be rapidly destroyed by biodegradation in nost aerobic
environnents, but the rate may be slow at | ow concentrations in aquifers and

| ake waters and in environnents at |low pH (Fu, MH And Al exander, M 1992

Bi odegradati on of styrene in sanples of natural environnents. Environ. Sci
Technol . 26: 1540- 1546, Not Revi ewed). Renpval greater than 99% in an aerobic
biofilmcolum with 20 mnute detention tine and 8% renoval in a nethanogenic
biofilmcolum with a 2 day detention tine was reported (Bouwer, E. J., MCarty,
P.L., Ground Water, 22:433-40, 1984, Not Reviewed). Styrene degradation of 42-
80% was reported for the Zahns-Wellen screening test (Wllens, H, A Wsser
Abwasser Forsch, 23:85-98, 1990, Not Revi ewed). Biodegradation is the ngjor
route of renoval of styrene fromsoils. Mcrobes isolated fromlandfill soi
degraded 95% of the styrene present in 16 weeks (Howard, P.H., 1989, Handbook of
Envi ronnmental Fate and Exposure Data for Organic Chemicals. Vol. 1 Large



Production and Priority Pollutants. Lewi s Publishers, Chelsea, M, pp. 490-498,
and U.S. EPA, 1984, Health and Environmental Effects Profile for Styrene, Ofice
of Research and Devel opnent, USEPA, Washi ngton, DC, ECAO- Cl N-P103, Not

Revi ewed) . ", " Y"



"DSN', "Test No", "Rev_Dat e", " Test Subst Renf', " ChenCat ", " Met hod", " Li ght Sour ce", "Li ght
Spectr","Rel I ntensity", "Spectrof Subst”,"GLP", "Year", "Met hodRent', "ConcVal ", "Uni t"
, "Temp","DirPrec", "Direct Photol ysis","DirUpper"”,"DirUnit", "I ndirPrec","IndirectP
hot ol ysi s", "I ndirUpper”,"IndirUnit","Sensitizer","SensitizerConc","SensUnit","Ra
t eConst ant", " BreakdownPr od", "Resul t sRent', " Concl udi ngRent', "Rel i ability", "Reli Rent
, "Gener al Rent', " Ref Rent', " Conpl et ed"

3012001152124. 00, 1, 4/ 15/ 01 0: 00: 00, "p- net hyl styrene

Test Article ID: Paranethyl Styrene

Purity: Assume 100%

Addi tives: Unknown

Carrier solvent: Unknown

Cont ami nants: Unknown

Chem cal fornmula: C9H10",,,,0,,"1) 210; 2)0.62; 3)

0. 41", "Unknown", 1965, " Absor pti on Spectrum nmet hods were not revi ewed.

A photol ysis study was not conducted on this substance.

The rate constants for the vapor-phase reaction of para nethylstyrene with
phot ochemi cal | y produced hydroxyl radicals and ozone were estimated using

structure-activity relationship nmodels (Atkinson, R ; Intern J. Chem Kin. 19:
799-828, 1987) (Atkinson R, Carter, WP.L.; Chem Rev. 84: 437-70,
1984).",,,,,0,0,,,0,0,,"Ozone", "7E+11", "ny/ cubic centimeter","2. 1E-

17", "Unknown", " Par a- met hyl styrene in nethanol weakly absorbs UV light in the
environnental ly significant range (>290 nm (Sadtler Res. Lab; Sadtler Standard
UV Spectra No. 78), and has the potential to undergo direct photolysis in sunlit
waters or in ambient air

However, reactions with photochemi cally produced hydroxyl radicals and ozone in
the atnosphere are likely to be inportant fate processes.

The rate constant for the vapor-phase reaction of para-nmethylstyrene with

phot ochemi cal | y produced hydroxyl radicals has been estimated to be 3. 15E-11 cu
cm nol ecul e -sec at 25 deg C, which corresponds to an atnmospheric half-1life of

about 12.2 hr at an atnospheric concentration of 5E+5 hydroxyl radicals per cu

cm

The rate constant for the vapor-phase reaction of para-nethylstyrene with ozone
has been estimated to be 2.1E-17 cu cm nol ecule -sec at 25 deg C, which
corresponds to an atnospheric half-life of 13 hr at an atnospheric concentration
of 7E+11 ozone nol ecules per cu cm”,"No direct photolysis studies have been
conducted. But the estimated rate constants for the vapor-phase reaction with
hydroxyl radicals and ozone have been cal cul ated.", "Acceptabl e", " The UV spectrum
and rate constants have been deternined either experinentally or estimted by
structure-activity relationships.","lIndex of refraction = 1.5420 at 20 deg C
(Lide, DR (ed.). CRC Handbook of Chemi stry and Physics. 75th ed. Boca Raton
FL: CRC Press Inc., 1994-1995., p. 3-47.",,"N



"DSN', "Test No", "Rev_Dat e", " Test Subst Rentf', " ChenCat ", " Met hod", "GLP", " Year ", " Met hod
Rent', "Prec","Boil Val ", "Upper","Unit", "Pressure","PresUnit", "Deconposition", "Resu
| t sRent, " Concl udi ngReni', "Rel i ability", "Reli Rent, " CGeneral Renf', " Ref Rent', " Conpl et ed
3012001152124. 00, 1, 1/ 10/ 01 0: 00: 00, "p- net hyl styrene

Test Article I D Paranethyl Styrene

Purity: Assume 100%

Addi tives: Unknown

Carrier solvent: Unknown

Cont ami nants: Unknown

Chem cal formula: C9H10",," O her", "Unknown",, " Met hods were not
reviewed.","=",173,0,"8C", 760. 00, "nmm Hg",,"The boiling point is 172.8 deg C at
760 nm Hg.

Deconposi ti on of substance during boiling point test is unknown.
Boiling points @
100 mm = 104.7 deg C

30 nm = 76.5 deg C
10 mm = 54.7 deg C
1 mm= 18 deg C',,"Not determ ned","Methods were not reviewed.","Critical

tenperature = 665 K

Critical pressure = 487.33 psia

Heat of polynerization (Kcal nole -1) = 15-17

Heat of conbustion = -17,545.4 BTU/ | bm

Heat of vaporization = 177.16 BTU | bmat 77 deg F'","Lide, D.R (ed.). CRC
Handbook of Chemistry and Physics. 75th ed. Boca Raton, FI: CRC Press, Inc.,
1994-1995., p. 3-47.","Y"



"DSN', "Test No", "Rev_Dat e", " Test Subst Rent', " ChentCat ", " Met hod", "GLP", " Year", " Met hod
Rent', "Prec”, "Mel tingVal ", "Upper","Unit", "Deconposition","Sublimtion", "ResultsRe
nm', " Concl udi ngRent', "Rel i ability", "Reli Rent', " General Rent', " Ref Rent', " Conpl et ed”
3012001152124. 00, 1, 1/ 10/ 01 0:00: 00, "p- net hyl styrene

Test Article I D Paranethyl Styrene

Purity: Assume 100%

Addi tives: Unknown

Carrier solvent: Unknown

Cont am nants: Unknown

Chemi cal fornula: C9H10",,"Not avail able","Unknown", 6 "Methods were not
reviewed.","=",-34,0,"8C", "Anbi guous”, " Anbi guous", "The test substance is a
liquid so the value reported is a freezing point.

The deconposition during boiling point test is unknown.",, " Not
determ ned", "Met hods were not reviewed.",,"Lide, D.R (ed.). CRC Handbook of
Chemi stry and Physics. 75th ed. Boca Raton, FL: CRC Press Inc., 1994-1995., p.
3-47.","Y"



"DSN', "Test No", "Rev_Dat e", " Test Subst Rentf', " ChenCat ", " Met hod", "GLP", " Year ", " Met hod
Rent', "Prec", "LogVal ", "Upper", "Tenp", "Resul t sRent’, " Concl udi ngRenmt', "Reliability","
Rel i Rent', " Gener al Reni, " Ref Rent', " Conpl et ed”

3012001152124. 00, 1, 1/ 10/ 01 0: 00: 00, "p- net hyl styrene

Test Article I D Paranethyl Styrene

Purity: Assume 100%

Addi tives: Unknown

Carrier solvent: Unknown

Cont am nants: Unknown

Chemical formula: C9H10",,,"Unknown",,6 "The partition coefficient of p-

nmet hyl styrene between n-octanol and water was taken fromthe tabulation of Leo
et al. (1971).","=",3.35,0.00,,"Estimated water solubility of 55.3 ppmat 25
degrees C.

Measured water solubility in three types of freshwater dilution water used for
toxicity testing was estimated to be between 25 and 40 ppm (T.R W/ bury
Laboratories, Inc. Correspondence |letter, January 15, 2001).

Benzenes and al kenes are generally resistent to hydrolysis, therefore p-

nmet hyl styrene i s not expected to undergo hydrolysis in the environment.

A log BCF of 1.50 in goldfish indicates p-nethylstyrene is not expected to

bi oconcentrate in aquatic organisms.

BCFs of 4.9, 9.2 and 4.0 in channel catfish indicate that p-nethylstyrene is not
substantially accunulated in fish under the conditions of the study (ABC
Laboratories, Inc. Study No. 1341, 1982).

The BCF of 110 in bluegill sunfish indicated that p-nethylstyrene is not
substantially accunulated in fish under the conditions of the study (ABC
Laboratories, Inc. Study No. 1342, 1982).",,"Not determ ned","The nethod was not
reviewed.","Based on a | og Kow of 3.35 and an estimated water solubility of 55.3
ppm at 25 deg C, the Koc has been cal cul ated using various regressi on equations
to range from 360 to 1585. An estimated Koc suggests p-nethylstyrene may
partition fromthe water columm via adsorption to organic matter contained in
sedi ments and suspended solids. According to a suggested classification schene,
these Koc values indicate a mediumto low soil nobility. (Swann RL et al.; Res
Rev 85:1-28, 1983.","Leo A, Hansch C, Elkins D (1971) Partition coefficients
and their uses. Chem Rev. 71:525-563.

Qgata, M, et al. Bull Environ. Contam Toxicol. 33: 561.7.

Lyman, WJ., et al. Handbook of Chemical Property Estimation Methods NY: MG aw
Hll, p. 4-9 (1982).","N"



"DSN', "Test No", "Rev_Dat e", " Test Subst Rent', " ChentCat ", " Met hod", "GLP", " Year", " Met hod
Rent', " Prec", "Vapour PresVal ", "Upper","Unit", " Tenp", "Deconposi tion", "Resul t sRenf, "
Concl udi ngRenf, "Reliability","Reli Reni, " CGeneral Renf', "Ref Rent", " Conpl et ed"
3012001152124. 00, 1, 1/ 3/ 01 0:00: 00, "p- et hyl styrene

Test Article I D Paranethyl Styrene

Purity: Assume 100%

Addi tives: Unknown

Carrier solvent: Unknown

Cont am nants: Unknown

Cheni cal formula: CO9H10",," Ot her", "Unknown", 1984, " The vapor pressure (log Po)
was cal cul ated using the Antoine equation; log Po=A - B/(t + C) where t is the
tenperature and A, B, C are constants characteristic of the substance and the
given tenperature range. The follow ng constants were used: A = 6.16114; B =
1586.596; C = 209.846. The conversion is 101.325 kPa = 760 nm
Hg.","=",1.81,0.00,"mm Hg", "25 degrees C',,"The vapor pressure of para

nmet hyl styrene (1.81 mm Hg) based on the Antoine equation.","The vapor pressure
was cal cul ated using the Antoine equation. This study validated the equation by
provi ding direct experinental data at different tenperatures and conparing to

t he snmoot hed val ues of the pressure fitted to the Antoine equation with

devi ations (of the snoothed pressures fromthe experinental data) and percent
devi ations. Exanples are as follows:

Tenp (deg C) kPa (exptl) kPa (cal cl) Dev Per cent

31.828 0. 376 0. 375 -0.001 -0.24
41.768 0. 689 0.684 -0. 005 -0.74

75. 400 3.858 3.831 -0. 027 -0.71

96. 930 9. 466 9. 456 -0.008 -

0. 09", "Acceptabl e","The cal cul ated vapor pressure at 25 deg C was determ ned
usi ng the Antoi ne equation validated at different tenperatures.", "Vapor

pressure, mm Hg (ASTM D325)
@0 deg C = 4.5

60 deg C = 14.5

80 deg C = 35

100 deg C = 80
120 deg C = 170
140 deg C = 325
160 deg C = 580
170 deg C = 750

Ref erence: APl Research Project 44.

Henry's Law constant = 3.01 x 10-3 atmcu ninole at 25 deg C. ","Boublik, T.,
et.al. 1984. The Vapor Pressures of Pure Substances. Ansterdam El sevier
Antoine, C., CR Acad. Sci. Paris 107, 681, 836, 1143, (1888).","N'



"DSN', "Test No", "Rev_Dat e", " Test Subst Rent', " ChentCat ", " Met hod", "GLP", " Year", " Met hod
Rent, " Prec", "Watr Sol val ", "Upper","Unit", " Tenp", "Descri pof Sol ", "PHval ", " PKAVal ", "
Resul t sRent', " Concl udi ngRent', "Rel i ability", "Rel i Rent', " Gener al Rent', " Ref Renf', " Conpl
et ed”

3012001152124. 00, 1, 2/ 13/ 01 0: 00: 00, "p- net hyl styrene (PMS)

Purity: 100% assuned for sol ution preparation

Additives: None reported

Carrier solvent: None

Cont ami nants: None reported

Cheni cal formula: CO9H10",,"Other", "Yes", 2001,"Solutions (4 liter) of PMS were
prepared in each of three types of dilution water at three nom nal
concentrations, 10, 50, and 100 ng/L. A dilution water blank was included with
each set of sanples. These concentrations were chosen because at |east the top
two concentrations were above the water solubility limt, based on visua
observations. Each solution was prepared in duplicate and seal ed i nto anber

gl ass bottles within two mnutes. Each bottle contained a magnetic stir bar and
head space was mininized. Each of the solutions was stirred on a magnetic stir
plate with a vortex of approximtely 10% of the total depth. Solutions were
stirred for four hours and allowed to settle for one hour at roomtenperature.

I nsol uble material was observed floating at the water surface in each 50 and 100
nmg/ L solution after the m xing period, and no material was observed after m xing
the 10 ng/L sol utions.

Foll owi ng the settling period, water sanples were renoved through a port at the
bottom of each m xing vessel into sealed vials with no head space and anal yzed

i medi ately for PMS. An aliquot of each sanple was renmoved from each vial using
a Hamilton gas-tight syringe and inmediately diluted into the appropriate range
wi th deionized water. An aliquot of the diluted solution was then transferred
to a purge and trap concentrator (O 1-Analytical Sample Concentrator fitted with
a MPM 16 nultiple purging nodule). Analyses were performed by gas

chromat ography (Hew ett Packard 5890 Series Il Plus), flame ionization
detection. The concentrations of PMS were determ ned using calibration curves
constructed using seven standards. The first set of of PMS sol utions was
prepared in hard dilution water (160-180 ng/L as cal ci um carbonate; pH 7.2-7.4).
This water is used for toxicity tests with the freshwater invertebrate, Daphnia
magna. The second set of PMS sol utions was prepared in soft dilution water (40-
48 nmg/ L as cal cium carbonate; pH 7.4-7.5). This water was used for toxicity
tests with freshwater fish. The third set of PMS was prepared in AAP medi um
(160-180 ng/L as cal cium carbonate; pH 7.2-7.4). This water is used for
toxicity tests with freshwater al gae.","range", 25,40, "ng/L","anbient","Slightly
sol ubl e",,0,"Insoluble material was observed floating at the water surface in
each 50 and 100 ng/L solutions. The nmean (of duplicate sanples) measured
concentrations of 10, 50, and 100 ng/L in hard dilution water was 7.6, 32, and
27 ng/ L, respectively. The nean nmeasured concentrations of 10, 50, and 100 ng/L
in soft dilution water was 7.7, 39, and 34 ng/L, respectively. The nean
measured concentrations of 10, 50, and 100 ng/L in AAP nediumwas 9.5, 40, and
35 ng/L, respectively.”","The water solubility limt of PMSin the three types of
freshwater dilution water used for toxicity testing was estimted to be between
25 to 40 ng/L.","Acceptable","The results are acceptable for determ ning the
water solubility PMS in three freshwater dilution waters used for toxicity
testing of daphnids, fish and algae. The specific water quality conditions (pH
tenperature, etc.) can be found in the referenced ecotoxicity reports.","An
estimated water solubility of 55.3 ppmat 25 deg C was referenced in Lyman W,
et al.; Handbook of Chemical Property Estinmation Methods NY: McGrawHill p. 4-9,
1982.","T.R. Wl bury Laboratories, Inc. Correspondence |letter, January 15,
2001.



Growt h and Reproductive Toxicity Test with Paranethyl Styrene and the Freshwater
Al ga, Sel enastrum capricornutum T.R W/ bury Study Nunber 1922- UL.

Acute Toxicity of Paramethyl Styrene to the Daphnid, Daphnia magna. T.R. W/ bury
St udy Nunmber 1921- UL.

Acute Toxicity of Paranmethyl Styrene to the Fathead M nnow, Pi nmephal es pronel as.

T.R W/ bury Study Number 1920-UL.","N"



"DSN', "Test No", "Rev_Dat e", " Test Subst Rent', " ChentCat ", " Met hod", " GLP", " Year", " Speci e
s","Strain", "Sex", " Nunber of Mal es", " Nunber of Fenal es”, " Vehi cl e", " Rout e", " Met hodRem
", "Prec","Value","Unit", "Deat hsper Dose", "Resul t sRent', " Concl udi ngRent', "Rel i abi l it
y","Reli Rent', "Gener al Rent', " Ref Rent", " Conpl et ed"”

3012001152124. 00, 1, 1/8/01 0: 00: 00, "p-net hyl styrene

Test Article ID#¥ : MCTR-86-79

Purity: 100% assuned for dosage cal cul ati ons

Addi tives: None reported

Solvent carrier: Cottonseed oi

Cont ami nants: None reported

Chem cal formula: COH10",,"Cther","Yes", 1979, "nouse", " CD
1","Both",5,5,"cottonseed oil, volume of 10.0 m/kg","Oral","The test substance
was suspended in cottonseed oil and adm ni stered once by oral gavage to 4-hour
fasted male and fenale rats (Charles River CD-1, approximtely 2 1/2 nonths
old). The concentrations were 215.0, 462.0, 993.0, 2135.0, and 4590.0 ng/ kg and
adm nistered at a volune 10 nl/kg of body weight. M ce were observed for
nortality frequently during the first 4 hours follow ng dosing and twi ce daily
(AM and PM thereafter for a total of 14 days. M ce were observed for

phar macot oxi ¢ signs during the first 1/2 hour, at 1, 2 1/2, and 4 hours
foll owi ng dosing, at 24 hours and daily thereafter for a total of 14 days. Body
wei ghts were obtained inmediately prior to test article adm nistration (control
wei ght) and at 7 and 14 days. All mice which died during the study were

subj ected to gross necropsy exam nations as were all survivors at the end of the
14-day study period.","=",1072, "ng/ kg-bw', "0/10, 0/10, 4/10, 10/10, and 10/10
rats treated at 215, 462, 993, 2135, and 4590 ng/ kg, respectively", "Deaths
occurred as follows: 1/5 nmale rats between 0-4 hours at 4590 ng/kg; 1/5, 5/5,
and 4/4 male rats at day 1 in 993, 2135, and 4590 ng/ kg, respectively; 2/5, 5/5,
and 5/5 female rats at day 1 in 993, 2135, and 4590 ng/ kg, respectively.

Clinical signs of toxicity (Nunmber, [hour], (day)) occurred as follows: Mles at
215 ng/ kg exhibited the follow ng, Wt, yell ow stained anogenitals 1[21/2,4],
Clear noist stain around nouth 1[21/2, 4], piloerection 1(1). Males at 462
ng/ kg exhibited the follow ng, Cl ear nobist stain around nmouth 2[21/2,4], 1(1).
Mal es at 993 ng/ kg exhibited the follow g, Hypoactivity 3[21/2],4[4], 5(1),
2(2), 1(3), Wet, yellow stained abdonmen 1(1), Ataxia 2(1), Low carriage 1(1),
Coarse body tremors 1(1), Clear npist stain around nouth 1[21/2], 2[4], 2(1),
1(2), Cear ocular discharge 1(2), Tan stain around nmouth 1(1), Unkept
appearance 1(1), Ptosis 1(1), 1(3). Mles at 2135 ng/kg exhibited the
foll owi ng, Hypoactivity 5[1,21/2,4], 1(1), Ataxia 2[1,21/2], 3[4], 1(1), Low
carriage 1(1), Clear noist stain around nouth 1[1,21/2,4], Ptosis 2[1,21/2,4],
1(1), Bradypnea 1(1). Ml es at 4590 ng/ kg exhibited the foll ow ng, Hypoactivity
3[1/2],4[1,21/2,4], Wet, yellow stained anogenitals 1[21/2], 2[4], Ataxia
2[1/2,1], 3[21/2], 4[4], Loss of linmb tone 1[1], 2[21/2,4], Low carriage
1[1/2,1,21/2,4], Cear npoist stain around nouth 1[1,21/2,4], Bradypnea 2[1/2],
1[1,21/2,4], Prostration 1[1/2,1,21/2,4]. Fermales at 215 ng/ kg exhibited the
foll owi ng, Hypoactivity 1(1), Wet, Yellow-stained anogenitals 1[4], Cl ear npist
stain around nmouth 1[21/2,4], 1(1). Females at 462 ng/ kg exhibited the
foll owi ng, Hypoactivity 1[21/2], Clear npoist stain around mouth 1[21/2,4], 1(1).
Fermal es at 993 ng/l kg exhibited the foll owi ng, Hypoactivity 2[21/2], 5[4], 3(1),
Wet, vyell ow stained anogenitals 1(1), Ataxia 1[1], Coarse body trenmors 1(1), Low
carriage 2(1), Clear npoist stain around nmouth 1[21/2,4], 1(1). Females at 2135
ng/ kg exhibited the follow ng, Hypoactivity 3[1], 4[21/2], 5[4], Wet, yellow
stai ned anogenitals 1[21/2,4], Ataxia 1[1,21/2,4], Loss of linb tone 1[4],
Coarse body trenmors 1[21/2,4], Clear moist stain around nmouth 2[1,21/2, 4],
Prostration 1[4]. Fenmles at 4590 ng/ kg exhibited the foll owi ng, Hypoactivity
5[1/2,1,21/2,4], Ataxia 3[1/2,1,21/2,4], Low carriage 1[1, 21/2,4], Bradypnea
111/2,1,21/2,4], Clear noist stain around nouth 3[1/2,1,21/2,4], Red stain



around nose 1[21/2,4], Ptosis 1[21/2,4], Prostration 1[ 1], Fine body trenors
1[4].

All surviving animals recovered fromtheir respective signs by the end of the
study. No significant changes in body weights of surviving aninmals were
reported. Apart froman increased incidence of gastro-intestinal hyperem a at
the upper dose levels in the aninmals dying in the study, no specific changes
were seen at necropsy.

Mal e m ce LD50: 1072.2 (736.9-1559.9) ng/kg. Fenmale mce LD50: 1072.2 (736.9-
1559.9) mg/kg. Both Slopes were 1.0.","The conbi ned 14-day single oral LD50 of
mal e and female rats was cal culated to be 1072.2 ng/kg of body weight, with 95%
confidence limts of 835.0-1376.7 ng/kg. Sl ope:
1.0.","Acceptabl e", "Experi nental design and key parameters (nunber of

ani mal s/ dose, concentrations, nunber of days of observations, etc. ) are
appropriate and described in the study.",,"Acute Oral Toxicity (LD50) Study in
Mce with MCTR-86-79. International Research and Devel opnent Corporation #450-
003, Decenber 12, 1979. MB62-79","Y"

3012001152124. 00, 2, 1/9/ 01 0: 00: 00, " p- net hyl styrene

Test Article ID#: MCTR-112-79

Purity: 100% purity assunmed for dosage cal cul ati ons

Addi ti ves: None reported

Sol vent carrier: Corn oi

Cont ami nants: None reported

Cheni cal fornula: C9H10",,"Cther","Yes", 1979, "rat","Fi scher

344" ,"Both", 10, 10, "corn oil, volume of 20 m/kg","Oral","The test substance was
di ssolved in corn oil and adm nistered once by oral gavage to fasted mal e and
femal e al bino rats (Fischer 344, body weights of males ranged from 195 to 225
grans and body wei ghts of fenmales ranged from 180 to 215 grans). The
concentrations were 1260, 1780, 2510, 3550, and 5010 ng/ kg and adm ni stered at a
vol ume of 20 m/kg of body weight. All rats were observed for nortality and
signs of toxic and pharmacol ogic effects at one, two, and four hours postdose,
and twice daily thereafter for fourteen consecutive days. |ndividual body

wei ghts were recorded prior to treatnent, at seven days, and at ternmination. At
termnation (Day 14), all surviving rats were sacrificed by carbon dioxide
asphyxi ati on, necropsi ed, and observations recorded. Necropsies were also
performed on animals which died during the study. Mrtality data were anal yzed
by a probit analysis nethod.","=", 2523, "ng/ kg-bw", "0/20, 2/20, 7/20, 20/20, and
20/ 20 rats treated at 1260, 1780, 2510, 3550, and 5010 ng/ kg, resp.", "Deaths
occurred as follows: 1/10, 6/10, 10/10, and 10/10 male rats dead at day 1 in
1780, 2510, 3550, and 5010 ng/kg, respectively; 1/9 male rats dead at day 2 in
1780 ng/ kg; 1/10 fenale rats dead at day 3 in 2510 ng/kg; 8/ 10 female rats dead
at day 1 in 3550 and 5010 ng/kg; 2/2 female rats dead at day 2 in 3550 ng/kg;
1/2 female rats dead at day 2 in 5010 ng/kg; 1/1 female rats dead at day 3 in
5010 ngy/ kg.

Clinical observations consisted of soft feces, rough coat, depression, red

stai ns on nose and/or eyes, and urine stains, noted at all levels; lacrimation
and hunching, noted at the 1260, 1780, 2510, and 3550 ng/ kg dose | evels; slight
depression, noted at the 1260, 1780, 2510, and 5010 ng/ kg dose |levels; and
salivation, noted at the 1260, 2510, 3550, and 5010 ng/kg | evels. Animals dosed
at 3550 ng/ kg were noted to have trenors, and those dosed at 5010 ng/ kg

exhi bited | abored respiration, prostration, and ataxia. A conmon clinical sign
of all animals, whether surviving or dying, was depression. All surviving
animals were normal by day 7. |In addition, all surviving animals gai ned wei ght
during the end of the 14-day observation period.



Gross pathol ogy consisted of the followi ng: 1260 ng/ kg, no gross pathol ogy
observed; 1780 ng/ kg, 2/20 had one or nore of the follow ng: 1/20 lungs bright
red, 1/20 intestines contain red material, 1/20 intestines contains yellow sh-
red material; 2510 ng/kg 7/20 had one or nore of the follow ng: 1/20 |ungs
bright red, 7/20 stomach contains conpound, 6/20 stomach contains air, 1/20
stomach contains clear fluid, 1/20 stonmach contains reddish-black material, 6/20
intestine contains red material, 1/20 intestine contains dark red or reddish
fluid; 3550 ng/kg 20/20 had one or nore of the follow ng: 2/20 |ungs bright red,
10/ 20 stomach contai ns conpound, 18/ 20 stonmach contains air, 2/20 stomach walls
thin, 8/ 20 intestine contains red material, 10/20 intestine contains dark red or
reddi sh fluid; 5010 nmg/ kg 20/ 20 had one or nore of the follow ng: 20/20 |ungs
bright red, liver dark, stomach contains conpound, stomach contains clear yellow
fluid, stomach walls thin, intestine contains dark red or reddish fluid.

The acute oral LD50 in males was cal cul ated to be 2255 ng/ kg of body wei ght,
with 95% confidence limts from 1981 to 2568 ng/kg. The acute oral LD50 in
femal es was cal cul ated to be 2724 ng/ kg of body weight, with 95% confi dence
limts from 1620 to 4580 ngy/kg.

The 5010 ng/ kg dose | evel was not incorporated into the calculation of the LD50s
for males, femal es or conbi ned LD50 (below).","The combi ned 14-day single ora
LD50 of male and female rats was cal culated to be 2523 ng/ kg of body wei ght,
with 95% confidence limts from 2311 to 2755 ng/kg.", "Accept abl e", "Experi nent al
desi gn and key paraneters (nunber of ani mal s/dose, concentrations, nunber of
days observed, etc. ) are appropriate and described in the study.",,"Acute Ora
Toxicity Study in Male and Femal e Rats: MCTR-112-79. Hazl eton Laboratories
America, Inc. #230-196, Decenber 21, 1979. ML122-79.","Y"
3012001152124. 00, 3, 1/10/ 01 0: 00: 00, "p- net hyl styrene

Test Article |ID# 2161801

Purity: 100% assuned for dosage cal cul ati ons

Addi ti ves: None reported

Solvent carrier: Oive oi

Cont ami nants: None reported

Chemical formula: CO9HLO0",,"Other","Yes", 1981, "rat", " Sprague-

Daw ey", "Both",5,5,"Oive oil, volume 1 nl /100 gm body weight","Oral","The test
subst ance was dissolved in olive oil and adninistered once by oral gavage to
fasted mal e and fenmale al bino rats (Sprague-Daw ey, nmales and fenal es
approximately 8 and 14 weeks ol d, respectively). The concentrations were 1480,
2000, 2700, 3650, and 4935 ng/ kg and adm ni stered at a volume of 1 m /100 g of
body weight. Rats were observed for signs of toxicity 1 and 4 hours after
dosing and daily thereafter for 14 days. The aninals were wei ghed on days 0, 7,
and 14. Animals which died during the study were necropsied. Surviving rats
were killed and di scarded.

Only 4 female rats were dosed at 3650 ng/kg.

A standard test method of 1.2.3 was referenced in the study.",">", 4935, "ng/ kg-
bw',"0/10, 0/10, 1/10, 1/9, and 5/10 rats treated at 1480, 2000, 2700, 3650, and
4935 ngy/ kg, respectively","Deaths occurred as follows: 1/5 nmale rats dead at day
1 in 2700 and 4935 ng/kg, 1/4 male rats dead at day 2 in 4935 ng/kg, 1/4 female
rats dead at day 1 in 3650 ng/kg, 3/5 fenmale rats dead at day 2 in 4935 ng/kg.

Clinical signs of toxicity observed in male rats at 1480 ng/ kg i ncl uded
decreased activity (1/5) and fenal es exhibited lacrimation (1/5) and nasa

di scharge (1/5). dinical signs in male rats at 2000 ng/ kg included nasa

di scharge (2/5) and decreased activity (2/5) and fenales exhibited |acrinmation
(1/5), diarrhea (1/5), nasal discharge (2/5), perianal discharge (1/5), and



decreased activity (1/5). Clinical signs in male rats at 2700 ng/ kg exhi bited
lacrimation (1/5) and decreased activity (2/5) and femal es exhibited | acrimtion
(4/5), oral discharge (1/5), nasal discharge (3/5) and decreased activity (3/5).
Al animals at 1480 to 2700 ng/ kg were normal by day 2. Cinical signs in nale
rats at 3650 included diarrhea (1/4), oral discharge (3/4), nasal discharge
(1/4), and decreased activity (4/4) and femal es exhi bited dehydration (3/4),
hunching (4/4), lacrimation (1/5), oral discharge (1/5), nasal discharge (4/5),
peri anal discharge (2/4), decreased activity (5/5) and hyperactive (1/5). Al
animals were normal by day 4. Clinical signs in nale and female rats at 4935
ng/ kg (exact nunber difficult to determ ne due to 5/10 deaths) included

hypot herm a, trenors, dehydration, prostration, |lacrimtion, oral discharge,
nasal di scharge, perianal discharge, decreased activity and noribund. Al
surviving ani mals were normal by day 5 and gai ned wei ght normally.

Necropsies of rats dying fromthe test material revealed red | ungs and vi scous
reddi sh fluid in the gastrointestinal tract.

Mal es and fenal es exhibited simlar nortalities at 4935 ng/ kg (nales 2/5,
females 3/5).","The acute oral LD50 of para-nmethyl styrene is greater than 4935
ng/ kg body weight. Since no dose had greater than 50% nortality, an exact

cal cul ati on of an LD50 and 95% confidence linmts is not
appropriate.", "Accept abl e", "Experi nental design and key paraneters (nunber of
ani mal s/ dose, concentrations, nunber of days of observations, etc.) are
appropriate and described in the study. An LD50 with confidence linmts could
not be cal cul ated because no dose had greater than 50% nortality. However, the
purpose of the study was to conpare the toxicity of para-nethyl styrene with
cosden vinyl toluene.","The purpose of the study was to conpare the toxicity of
par a- met hyl styrene with cosden vinyl toluene. There was essentially no
difference in toxicity between the two conpounds.”,"The Acute Oral Toxicity of
para- Met hyl Styrene in Al bino Rats. Mobil Environmental and Health Science
Laboratory #691-81, June 2, 1981.","Y"

3012001152124. 00, 4, 1/ 10/ 01 0: 00: 00, "Conpari son of three p-nethylstyrene sanpl es:
Edi son (Reference) MEHSL Sanpl e # 02298001; | RDC, MCTR-251-79, MEHSL Sanple #
11067901; and Hazl eton, MCTR-144-79, MEHSL Sanple # 10037901

Purity: 100% assuned for dosage cal cul ati ons

Addi tives: None reported

Solvent carrier: Corn oil or Oive oi

Cont ami nants: None reported

Chemical fornula: C9H10",,"COQther","Yes", 1980, "nouse", " Sw Ss
Webster", "Bot h", 10, 10, "corn oil and/or olive oil, volune 3.33 m/kg","Oral","The
objective of this study was twofold: A) to observe the effect, if any, of corn
oil or olive oil when used as a vehicle for PMS on its oral toxicity as neasured
by the LD50 when conpared to the LD50 of the neat conpound and, (B) to detect
any difference in three PM5 sanples based on the nortality response at the

cal cul ated LD50 of the reference sanple.

In the first study, the test substance (PMS Edi son reference sanple) was used

wi t hout vehicle (neat) or dissolved in corn oil or olive oil and adm ni stered
once by oral gavage to fasted male and female nmice (Swi ss Webster, approximtely
12 weeks old). The concentrations were 600, 810, 1095, 1480, and 2000 ng/ kg and
adm nistered at a volune of 0.67, 0.91, 1.23, 1.66, and 2.25 m/kg,
respectively. In the second study, three sanples Edison (Reference), |RDC
(MCTR-251-79), and Hazl eton (MCTR-144-79) were dissolved in olive oil and
admi ni stered once by oral gavage to fasted nale and fermale nmice at a
concentration of 1182 ng/kg (volume was 3.33 m/kg).



In both studies, mce were observed for nortality twice daily for a total of 7
days. Mce were observed for clinical signs during the first 5 mnutes, at 1
and 4 hours followi ng dosing and once daily thereafter for 7 days. Body weights
were obtained i nmediately prior to test article adm nistration and at 7 days.

Al surviving animals were killed after 7 days. No post nobrtem exani nations
wer e conduct ed.

Regressi on anaysis of percent death versus dose were used to cal cul ate

LD50s. ", " =", 1150, "ng/ kg-bw', "See in the Results Remarks","Deaths in the Edi son
Ref erence sanple (neat) occurred as follows: 1/10 male mce dead at day 1 in
1095 ng/ kg, 8/10 nale mce dead at day 1 and 2/2 dead at day 3 in 1480 ng/Kkg,
10/10 mal e m ce dead at day 1 in 2000 ng/ kg, 1/10 female m ce dead at day 3 in
600 ng/ kg, 4/10 fermale mce dead at day 1 and 1/6 dead at day 2 in 810 ny/Kkg,
6/10 fenale mce dead at day 1 in 1095 ng/kg, 8/ 10 female mice dead at day 1 in
1480 ng/ kg, 10/10 fermale mce dead at day 1 in 2000 ng/kg. Deaths in the Edison
Ref erence sanple (corn oil vehicle) occurred as follows: 1/10 male mce dead at
day 2 in 1095 ng/kg, 6/10 nale mice dead at day 1 and 1/4 dead at day 2 in 1480
ng/ kg, 8/ 10 nmale nmice dead at day 1 and 2/2 dead at day 2 in 2000 ng/kg, 1/10
femal e mice dead at day 1 in 600 ng/kg, 3/10 fenale mce dead at day 1 and 3/7
dead at day 2 in 1095 ng/kg, 7/10 female mce dead at day 1 and 3/3 dead at day
2 in 1480 ng/ kg, 9/10 fenale mce dead at day 1 and 1/1 dead at day 2 in 2000
mg/ kg. Deaths in the Edi son Reference sanple (olive oil vehicle) were as
follows: 1/10 nale mice dead at day 3 in 600 ng/kg, 1/10 nale nmce dead at day 1
and 1/9 dead at day 4 in 1095 ng/kg, 4/10 nmale mice dead at day 1 and 3/6 dead
at day 2 in 1480 ng/kg, 8/ 10 nale nice dead at day 1 and 2/2 dead at day 2 in
2000 ng/ kg, 1/10 fermale mice dead at day 3 in 600 ng/ kg, 1/10 female mice dead
at day 2 in 810 ng/kg, 2/10 fenale mce dead at day 1 in 1095 ng/kg, 7/10 fenmale
m ce dead at day 1 and 3/3 dead at day 2 in 1480 nmg/ kg, 6/10 fenale m ce dead at
day 1 and 3/4 dead at day 2 in 2000 ng/kg.

Deat hs for the Edi son Reference sanple (1182 ng/kg) are as follows: 2/10 nale
mce dead at day 1 and 2/8 male mce dead at day 2, 7/10 female mice dead at day
1. Deaths for the IRDC sanple (MCTR-251-79)(1182 ng/kg) are as follows: 3/10
mal e mice dead at day 1, 1/7 dead at day 2 and 1/6 dead at day 3, 6/10 fenmale
m ce dead at day 1. Deaths for the Hazelton sanple (MCTR-144-79)(1182 ny/kg)
are as follows: 1/10 nmale nmice dead at day 3, 5/10 fenale mce dead at day 1.

Summary of total deaths

PMS Edi son (neat): 1/20, 5/20, 7/20, 18/20, and 20/20 mice treated at 600, 810,
1095, 1480, and 2000 ng/ kg, respectively.

PMS Edi son (corn oil vehicle): 1/20, 0/20, 7/20, 17/20, and 20/20 mice treated
at 600, 810, 1095, 1480, and 2000 ng/ kg, respectively.

PMS Edi son (olive oil vehicle): 2/20, 1/20, 4/20, 17/20, and 19/20 mice treated
at 600, 810, 1095, 1480, and 2000 ng/ kg, respectively.

Total deaths of three sanples using 1182 ng/ kg
Edi son Reference sample: 11/20

| RDC: 11/ 20

Hazl eton: 6/ 20

Clinical signs observed in aninmals surviving treatnment included the foll ow ng:
rough coat, decreased excreta, decreased activity, dehydration, anorexia,
respiratory distress, prostration, enmaciation, and hunching. Aninmals which died
showed all the aforenentioned signs, as well as convul sing, ataxia, ocular and
oral discharge, and shivering. All surviving animls dosed with 1182 ng/ kg were
normal at the end of 7 days.","LD50s (95% confidence limts)



PMS Edi son Reference sanple: males 1200 ng/ kg (910-1500 nmg/ kg), feral es 960

ng/ kg (790-1200 ng/ kg), conmbined 1100 ng/ kg (950-1200 mg/kg).

PMS Edi son Reference (corn oil vehicle): males 1300 ng/ kg (1000-1600 ng/kg),
femal es 1100 ng/ kg (860-1300 ng/ kg), conbined (1000-1300 ny/kg).

PMS Edi son Reference (olive oil vehicle): nales 1200 ng/ kg (1000- 1500 ng/ kg),
femal es 1100 ng/ kg (960-1300 ng/ kg), conbined 1200 ng/ kg (1100-1300 ng/kg).

I nspection of the data show that LD50 (conbi ned sexes) is not affected by corn
oil or olive oil when used as a vehicle and that, when treated at the LD50 dose
| evel, the biological response of nmice (as nmeasured by the nunber dying) cannot
di stingui sh between the three sanples (Edison, |IRDC, and Hazl eton).

The LD50 of PMS in Swi ss-Webster mce is judged to be 1150 ng/ kg (average of
1100 and 1200 ng/kg). Female mce appear slightly nore sensitive to the
toxicity of PM5S than male mice.", "Acceptabl e", "Experi nental design and key
paranmeters (nunber of ani mal s/ dose, concentrations, nunber of days of
observations, etc.) are appropriate and described in the study.","One purpose of
the study was to conpare three different PMS sanples using 1182 ng/kg. No
significant differences were observed (Chi Square).","Oral LD50 of Para-

Met hyl styrene (PMS) in Swi ss-Webster Mce after a Single Exposure: Effect of
Corn Gl/dive G| Vehicle and Conparison of Three PM5S Sanples. Mbile

Envi ronnmental and Health Science Laboratory #441-80, Decenber 18, 1980.","Y"
3012001152124. 00, 5,1/ 11/ 01 0: 00: 00, "p- net hyl styrene

Test Article | D#: MCTR-86-79

Purity: 100% assuned for dosing cal cul ations

Addi tives: None reported

Sol vent carrier: None

Cont ami nants: None reported

Chem cal formula: COH10",,"Cther","Yes", 1979, "nouse", " CD
1","Both",5,5,"cottonseed oil, volume of 10.845 m/kg","Intraperitoneal™,"The
test substance was suspended in cottonseed oil and admni ni stered once by
intraperitoneal injection to male and fenale mce (Charles River CD1
approximately 13 weeks old). The concentrations were 215, 462, 993, 2135, 4590,
and 9869 ng/ kg and administered at a volune of 10.845 m/kg of body weight.

M ce were observed for nortality during the first 1/2 hour, at 1, 21/2, and 4
hours followi ng dosing and twice daily (AM and PM thereafter for a total of 14
days. The nmice were observed for pharmacotoxic signs during the first 1/2 hour
at 1, 21/2, and 4 hours follow ng dosing and daily thereafter for a total of 14
days. Body weights were obtained i mediately prior to test article

adm nistration (control weight) and at 7 and 14 days of the observation period.
Al mce which died during the study period were subjected to gross necropsy
exam nation as were all survivors at the end of the 14-day observation
period.","=",770, "ng/ kg-bw', "0/ 10, 1/10, 8/10, 9/10, 10/10, and 10/10 m ce
treated at 215, 462, 993, 2135, 4590, and 9869, resp.","Deaths occurred as
follows: 2/5 nale mice dead at day 1 and 1/3 dead at day 2 in 993 ng/ kg, 4/5
mal e mi ce dead at day 1 in 2135 ng/kg, 1/5 male mnice dead between 0-4 hours and
4/ 4 male mce dead at day 1 in 4590 mg/ kg, 5/5 nmale m ce dead between 0-4 hours
in 9869 mg/ kg, 1/5 female mce dead at day 4 in 462 mg/ kg, 5/5 female m ce dead
at day 1 in 993 ng/kg, 5/5 female mce dead at day 1 in 2135 ng/kg, 4/5 fenale
m ce dead between 0-4 hours and 1/1 dead at day 1 in 4590 ng/kg, 5/5 female m ce
dead between 0-4 hours in 9869 ng/kg.

Clinical signs of toxicity (Nunber, [hour], (day)) occurred as follows: Mles at
215 ng/ kg exhibited the follow ng, Wt, yellow stained anogenitals

1[1,21/2],[4], Soft stool 1[1]. Males at 462 ng/ kg exhibited Hypoactivity 2(1),
Wet yel | ow-st ai ned anogenitals 2(1). Mles at 993 ng/ kg exhi bited Hypoactivity
1121/ 2,4], 4(1), 1(2-3), Ataxia 2(1), Wet yellowstained anogenitals 2(1), Cl ear



noi st - st ai ned abdonmen 1(1), Coarse body trenmors 1(1). Mles at 2135 ng/kg

exhi bited Hypoactivity 4[1,21/2,4], 1(1), Bradypnea 1[4], Ataxia 4[1,21/2,4],
Loss of linb tone 3[1],4[21/2,4]. Males at 4590 ng/ kg exhi bited Hypoactivity

1[ 1,21/ 2,4], Bradypnea 3[21/2], 3[4], Gasping 1[4], C onic convul sions
2[1],4[21/2], 3[4], Ataxia 1[1,21/2], Loss of linb tone 5[1,21/2], 4[4],
Prostration 4[1,21/2,4]. WMles at 9869 ng/ kg exhibited Hypoactivity 5[1/2],

1[ 1], No notor activity 5[1], 3[21/2], Bradypnea 3[1], 2[21/2], Gasping 1[1],
Clonic convul sions 2[21/2]. Females at 215 ng/kg were normal. Fenales at 462
ng/ kg exhi bited Hypoactivity 1(1-3), Bradypnea 1(2-3), Wt yell ow stained
anogenitals 2(1), 1(2-3), Clear, noist-stained abdonen 4(1), 1(2-3), Coarse body
tremors 1(1-3). Fenmales at 993 np/ kg exhibited Hypoactivity 1[1], 2[21/2,4].
Femal es at 2135 exhi bited Hypoactivity 4[1,21/2], 2[4], No notor activity 1[4],
Bradypnea 1[4], Ataxia 2[1,21/2], 1[4], Loss of linb tone 4[1,21/2], 2[4].
Femal es at 4590 ng/ kg exhibited No notor activity 3[1], 1[4], 2[21/2], Bradypnea
3[21/2], Gasping 1[21/2,4], Clonic convulsions 1[1], 3[21/2], 1[4], Loss of linb
tone 1[1,21/2], Prostration 5[1], 4[21/2], 1[4]. Fenmales at 9869 exhibited
Hypoactivity 5[1/2], No motor activity 5[1], 1[21/2], Bradypnea 5[1], 1[21/2],

Cl oni c convul sions 1[21/2].

All surviving mal e and fenmal es were normal by day 3. No significant changes in
body wei ghts of surviving animls were observed. There were a variety of
changes in the animals dying in the study, including congestion, but these were
considered to be nonspecific and not attributable to an identifiable toxic
effect of the test article.

Mal e m ce LD50: 1072.2 (660.8-1739.8) ng/kg. Female mce LD50: 581.4 (428.1-
789.6) ng/kg. Both slopes were 1.0.","The conbi ned nale and femal e acute

i ntraperitoneal (LD50) value and 95% confidence linmts were 769.7 (567.2 -
1044.4) mgl/ kg. Conbined slope was 0.9. Fenual es appeared slightly nore
sensitive in terms of nortality when conpared with

mal es. ", " Accept abl e", "Experi nental design and key paraneters (nunber of

ani mal s/ dose, concentrations, nunber of days of observation, etc.) are
appropriate and described in the study.",,"Acute Intraperitoneal Toxicity (LD50)
Study in Mce with MCTR-86-79. International Research and Devel opnent

Cor poration #450-004, Decenber 3, 1979. M61-79.","Y"
3012001152124. 00, 6, 1/ 12/ 01 0:00: 00, "p- net hyl styrene

Test Article | D#: MCTR-112-79

Purity: 100% assunmed for dosage cal cul ati ons

Addi tives: None reported

Sol vent carrier: None

Cont ami nants: None reported

Chenical fornula: COH10",,"CQther","Yes", 1979, "rat", "Fi scher

344" ,"Bot h", 10, 10, "None reported", "I ntravenous", "Appropriate anounts of the test
mat eri al (based on density of 892 ng/m ) were adninistered once via the tai

vein to nale and femal e rats (Fischer 344, body weights of males ranged from 212
to 250 grans and body wei ghts of fenales ranged from 185 to 230 grams). The
concentrations were 316, 562, 1000 1780, and 3160 ng/kg. All rats were observed
for nortality and signs of toxic and pharmacol ogic effects at 1, 2, and 4 hours
postdose, and twice daily thereafter for 14 consecutive days. Individual body
wei ghts were recorded prior to treatnent, on Day 7, and at death or term nation
(Day 14). At termination, all surviving rats were sacrificed by carbon dioxide
asphyxi ati on and necropsied. Necropsies were also perfornmed on those animals
whi ch died during the study.",">", 3160, "ng/ kg-bw', "0/ 20, 2/20, 6/20, 3/20, and
6/20 rats treated at 316, 562, 1000, 1780, and 3160 ng/ kg, respectively", "Deaths
occurred as follows: 1/10, 4/10, and 1/10 male rats dead at 1 hour in 562, 1000,
and 3160 ng/ kg, respectively; 1/9 male rats dead at day 4 in 562 ng/kg; 1/10
mal e rats dead at day 2 in 1780 ng/kg; 1/9 and 1/8 male rats dead at day 3 and



4, respectively in 3160 ng/kg; 1/10 and 2/10 female rats dead at 1 hour in 1000
and 1780 ng/ kg, respectively; 1/9 female rats dead at 2 hours in 1000 ng/kg;
1/10, 1/9 and 1/8 fermale rats dead at days 1, 2, and 7, respectively in 3160
mg/ kg.

Clinical observations consisted of slight depression at 562, 1000, 1780, and
3160 ny/ kg, soft feces and rough coat at 562, 1780, and 3160 ng/ kg, depression
urine stains, red stains on nose and/or eyes, and posterior portion of tai

m ssing at 1780 and 3160 ng/ kg, prostration at 1000 and 3160 ng/ kg, |abored
respiration at 1000 ng/ kg, and ataxia at 1780 ng/kg. All surviving animls
exhibiting clinical signs (excluding rats with portion of tail missing) were
normal by day 6, except 1/10 female rat at 3160 ng/kg (no recovery was
observed).

Of surviving animals, 21/83 gai ned weight, 59/83 | ost weight and 3/83 were found
to have the sane weight at initiation and term nation. Wight loss in surviving
femal es was higher than in males. For exanple, all surviving fenal es | ost

wei ght at the end of the study, except 1/10 in 316 ng/kg. The follow ng nales

| ost weight at the end of the study; 2/10, 2/8, 1/6, 5/9 and 7/7 in 316, 562,
1000, 1780, and 3160 ng/ kg, respectively.

Gross pat hol ogy consisted of the follow ng: 316 ng/ kg, no gross pathol ogy was
observed; 562 ng/ kg, 1/20 stomach and intestine contains dark brown material
1000 ng/ kg, no gross pathol ogy was observed; 1780 ng/ kg, 3/20 exhibited one or
nore of the following: 1/20 dark liver and spleen, 1/20 stonach contains yellow
material and air, 1/20 intestine contains yellow or dark yellow fluid, 3/20
intestine contains air; 3160 ng/kg, 12/20 exhibited one or nore of the
follow ng: 2/20 dark red areas in lungs, 1/20 dark liver, 1/20 dark stonmach
lining, 7/20 red stomach lining, 1/20 intestines contains yellow or dark yell ow
fluid, black fluid, or red fluid-like material, 2/20 intestines contains dark
red fluid.

LD50s could not be calculated due to a lack of nmortality (<50% at the highest
dose level.","The acute intravenous LD50 in nale and female rats was esti mated
to be greater than 3160 ng/ kg of body weight.","Acceptable","The sel ecti on of
doses did not allow for a better estimte of the LD50. However, only 30% of
animal s died at the highest dose (3160 nmg/kg). Oher experinmental design and
key parameters (nunber of ani mal s/dose, nunber of days observed, etc.) are
appropriate and described in the study.","The test material was adm ni stered by
an intravenous route to provide a conparison with toxicity resulting fromora
and intraperitoneal adm nistration.","Acute Intravenous Toxicity Study in Mle
and Fermal e Rats: MCTR-112-79. Hazleton Laboratories Anerica, Inc. #230-198,
Decenber 21, 1979. ML121-79.","Y"

3012001152124. 00, 7,1/ 12/ 01 0:00: 00, "p- net hyl styrene

Test Article | DEMCTR-86-79

Purity: 100% assuned for dosage cal cul ati ons

Addi tives: None reported

Sol vent carrier: None

Cont am nants: None reported

Cheni cal fornula: C9H10",,"Cther","Yes", 1979, "nouse","CD- 1", "Both", 5,5, "None
reported”,"Intravenous", "The test substance was admi nistered once intravenously
to male and fenale mce (Charles River CD-1, approximtely 13 weeks old). The
concentrations were 90, 126, 176, 247, 346, and 484 ng/kg. Al dosages were
cal cul at ed based upon a specific gravity of 0.90 g/m. The mce were observed
for nortality frequently during the first 4 hours follow ng dosing and tw ce
daily (AM and PM thereafter for a total of 14 days. The m ce were observed for
phar macot oxic signs the first 1/2 hour, at 1, 2 1/2, and 4 hours foll ow ng



dosing and once daily thereafter for a total of 14 days. Body wei ghts were
obtai ned i nmedi ately prior to test article administration (control weight) and
at 7 and 14 days of the observation periods. All mice which died during the
study period were subjected to gross necropsy observation as were all survivors
at the end of the 14-day study period.","=", 310, "ng/kg-bw',"0/10, 1/10, 1/10,
3/10, 5/10, and 10/10 mce treated at 90, 126, 176, 247, 346, and 484 ny/ kg,
resp.","Deaths occurred as follows: 1/5 nale rats dead at day 4 in 126 ng/kg;
1/5, 2/5, and 5/5 male rats dead between 0-4 hours in 247, 346, and 484 ng/ kg,
respectively; 1/5, 2/5, 3/5, and 5/5 fenale rats dead between 0-4 hours in 176,
247, 346, and 484 ng/ kg, respectively.

Clinical signs of toxicity (Nunmber, [hour], (day)) occurred as follows: Mles at
90 mg/ kg were normal. Males at 126 ng/ kg exhibited the foll ow ng, Decreased
activity 5[1/2,1], 3[21/2,4], 3(1), 2(2), 1(3), Wet, yellowstained anogenitals
2[1,21/2,4], 1(3), Loss of linb tone 1[1,21/2,4], 1(1-3), Ataxia 1(1-3), Low
carriage 1(1-3), Bradypnea 1(2-3), Trenors 1(2-3), Wet, yell ow stained abdonen
1(3). Mles at 176 exhibited the follow ng, Decreased activity 3[1/2,1,21/2,4],
3(1), 1(2), Wet, yellow stained anogenitals 1[1,21/2,4], Ataxia 1[21/2,4], Low
carriage 2[21/2,4], 1(1-2), Red-stained anogenital region 1[21/2,4]. Males at
247 ng/ kg exhibited the follow ng, Decreased activity 3[1/2,1,21/2,4], 3(1),
Wet, yell owstai ned anogenitals 3[1/2,1,21/2,4], 2(1), Ataxia 1[21/2,4], 1(1).
Mal es at 346 ng/ kg exhibited the foll owi ng, Decreased activity 2[1/2],
3[1,21/2,4], Wet-yell ow stained anogenitals 1[1/2], 2[1,21/2,4]. Females at 90
ng/ kg exhi bited the foll owi ng, Decreased activity 1[1,21/2,4]. Fermales at 126
ng/ kg exhi bited the foll owi ng, Decreased activity 2[1/2,1], 1[21/2,4], Red

di scharge from anogenital region 1[21/2,4]. Females at 176 ng/ kg exhi bited the
foll owi ng, Decreased activity 1[1/2], 2[1,21/2,4], 2(1), Ataxia 1[21/2,4], 1(1),
Red di scharge fromvagina 1[1, 21/2,4]. Females at 247 ng/ kg exhibited the
foll owi ng, Hyperactivity 1[21/2,4], 1(1-3). Fenales at 346 ng/kg exhibited the
foll owi ng, Decreased activity 2[1/2], 1[1,21/2,4], 1(1-2), Ataxia 1[21/2,4],
1(1), Low carriage 1[21/2,4], 1(1-2).

All surviving male and fenale mce were normal by day 4. No significant changes
in body wei ghts of surviving animls were observed. The changes in necropsied
animal s were non-specific and not directly attributable to administration of the
test article. There was a dose related increase in lung congestion in animls
dyi ng during the study.

The LD50s (95% confidence Iimts and slope) are as follows: Male 334.0 ng/kg
(269.9-413.4 ng/ kg, 2.3), Female 279.8 ny/kg (205.1-381.7 ng/kg, 1.8).","The
conbi ned mal e and femal e acute intravenous LD50 (95% confidence |limts and

sl ope) was 308.7 ng/kg (260.1-366.4 ng/ kg, 2.0).","Acceptabl e", "Experi nent al
desi gn and key paranmeters (nunmber of ani mal s/ dose, concentrations, nunber of
days observed, etc.) are appropriate and described in the study. All dosages
were based on a specific gravity of 0.90 g/m (should have been 0.89 g/m).
This small error does not affect the validity of the results.”,,"Acute
Intravenous Toxicity Study in Mce: MCTR-86-79. International Research and
Devel opnent Cor poration #450- 005, Decenber 28, 1979. MB60-79.","Y"
3012001152124. 00, 8, 1/17/01 0: 00: 00, "p-net hyl styrene

Test Article | D# MCTR-88-79

Purity: 99.85% active ingredient

Additives: None reported

Sol vent carrier: Mazola corn oi

Cont ami nants: None reported

Cheni cal formula: COH10",,"Cther", "Yes", 1979, "dog", "Beagl e", "Both", 2,2, "corn
oil","Oral","The study was designed to evaluate the acute toxicity of the test
subst ance when adninistered orally via intubation to Beagle dogs (8-12 nonths



old, Goups | and Il; 13-14 nonths old, Goup IIl; 2/sex/group). The study
consisted of three groups: Group | received a single dose of the test substance
(4 g/kg); Goup Il (4 g/kg) and Goup Il (5 g/kg) received a single dose m xed
with an equal volune of corn oil. Animals were observed for nortality and

t oxi col ogi cal or pharmacol ogi cal signs twice daily for a total of 14 (Goup 1),
15 (Group II11), or 16 days (Goup Il1). Body weights were obtained i medi ately
prior to test article adm nistration (control weight) and at 1, 2,4, 7, and 14
days of the observation periods. All aninmals were subjected to gross necropsy
observation at the end of the study.",">",5000,"ng/kg-bw',"0/4, 0/4, and 0/4
dogs treated at 4 g/kg, 4 g/kg (corn oil), and 5 g/kg (corn oil),
respectively.”,"Al'l animals survived the duration of the study.

Groups | males and femal es experienced varyi ng degrees of enesis and salivation
within 90 m nutes post dosing which |asted not nore than 1 hour and 45 ninutes.
All Goup | animals al so experienced at | east one episode of slight to noderate
body trenors of varying duration within 1 hour after test substance

adm nistration. Group Il fenales (test substance with equal volume of corn oil)
vomited within m nutes after dosing. Enmesis was observed in all Goup |

ani mal s approxi mately 20-22 hours post-dosing. Slight to extrenme body trenors
were observed in all Goup Il animals within 1 hour post-dosing. Salivation was
not evident in any of the Goup Il animals. Goup Ill males and femal es

experi enced varyi ng degrees of enesis, salivation, and trenors within 1 hour of
dosing. All animals recovered fromthese signs within 1-2 days after dosing,

except one male in Groups | and Il experienced enesis twice during the 5-14 day
i nterval .

One nmale and two females from Goup I, one nmale and one fermale from G oup |1
and all Group I'll animals exhibited small body wei ght | osses (100-400 gramns)

during the post-dosing observation period. Food consunption val ues showed no
patterns that could be attributed to the adm nistration of either the test
substance al one or the test substance nmi xed with an equal volune of corn oil

No gross changes were observed upon necropsy that could be attributed to the

adm nistration of the test substance. Tissues which showed incidental gross
post-nmortem findi ngs were preserved for possible future exam nation.","The acute
toxicity of a single oral dose of MCTR-88-79 administered in corn oil to nmale
and fermal e Beagl e dogs was greater than 5 g/kg.", "Acceptabl e","The experinmenta
desi gn and key parameters (nunber of ani mal s/dose, nunber of observation days,
etc.) were appropriate and described in the study.","A five-day pilot study of
PMS was conducted to find a non-enetic dose in male and femal e beagl e dogs
(Five-day Pilot Study in Dogs, Hazleton Laboratories Anerica, Inc., Project No.
230-230, July 1, 1981, M2141-80). The test mmterial was admnistered orally, by
capsule, to six groups of one nale and one fenmal e dog each for five consecutive
days. Dogs in Goups 1, 3, and 5, dosed at 3.0, 1.0, and 0.3 g/kg,

respectively, were adnini stered capsules containing the test nateria

i medi ately after the norning examination and prior to feeding (referrred to as
fasted). Dogs in Goups 2, 4, and 6, dosed at 3.0, 1.0, and 0.3 g/kg
respectively, were adm ni stered capsul es containing the test material one-half
hour after the feed bowl was renoved (referred to as fed). The criteria used to
eval uate for conpound effect included nortality, body weight change, food
consunption, and clinical signs. The loss in body wei ght was greater during the
treatment period than pretreatnment period in the fed mal es and fenal es dosed at
3.0 g/kg and in the fasted fermal es dosed at 3.0 g/kg. The nmean daily food
consunption was decreased after treatnment in the fed and fasted mal es and
femal es dosed at 3.0 g/kg and possibly in the fasted nmal es and fed femal es dosed
at 1.0 g/kg. dinical signs considered the result of conmpound adm nistration
consi sted of enesis and/or change in stool. Enesis was observed nost frequently



during the five days of study in the fed and fasted fenal es dosed at 3.0 g/kg
whi l e changes in stool were observed nost frequently in the fasted mal es dosed
at 3.0 g/kg, in the fed nales dosed at 0.3 g/kg, and in the fasted fenal es dosed
at 1.0 g/kg.

In conclusion, dogs were able to survive the adm nistration of PMS daily for
five days at levels up to 3.0 g/kg with changes in body weight, food
consunption, and/or occurrences of enmesis or soft stool

This study is acceptable based on an appropriate test design.","An Acute
Toxicity Study with MCTR-88-79 in Dogs. Bio/dynamnmics Inc. #79-2406, Novenber

15, 1979. MB80-79.","Y"

3012001152124. 00, 9, 1/ 18/ 01 0:00: 00, "p- net hyl styrene

Test Article | D# MCTR- 142-79

Purity: 100% assuned for dosage cal cul ati ons

Addi tives: None reported

Sol vent carrier: None

Cont ami nants: None reported

Cheni cal forrmula: CO9HL0",,"Other", "Yes", 1980, "rat", " Sprague-

Daw ey", "Both",5,5,"Air", "I nhal ati on","A four-hour inhalati on exposure was
performed usi ng Sprague-Dawl ey mal e and female rats (males, 241-258 grans;

femal es, 210-230 grans) to determine the acute toxicity of the test substance.
Test substance vapor was generated using a heated-flask flash evaporator. An
FM fluid nmetering punp was used to draw the test material froma 250-m flask
contai ning approximtely 75 nml of test material. The test material was punped
through a coil of 1/8"" teflon tubing which was imersed in a water bath (50-85
degrees C). The heated test material was then delivered to the flash evaporator
t hrough teflon tubing. Dry air, at a flowrate of 15 liters per mnute, was
passed through a coil of 1/4"" copper tubing which was i Mmersed in a water bath
(90-96 degrees C). The dry air was heated to 30 degrees C through the coil and
was delivered to the flash evaporator. The test material was vaporized by
allowing the heated dry air to pass over the tip of the teflon tubing containing
the heated test nmaterial. The vaporization occurred in a 1000-m Erl ennmeyer
flask heated to approximtely 65 degrees C using a heating mantle. The test

at nosphere was directed, undiluted, into a 26.5-1iter glass exposure chanber
housi ng the animals. Chanber tenperature range was 25-28 degrees C during the
exposure. The exposure |asted for four hours. The generation flask, connecting
tubi ng, stopper, and clanp were wei ghed before and after the exposure. The
difference in weight represented the total anmount of test nmaterial delivered
into the chanmber; this, divided by the total volune of air delivered yielded the
nom nal exposure concentration. During the exposure, a total of 61.85 grans of
test material was delivered in a total volune of 3,600 liters of air, yielding a
noni nal exposure concentration of 17.18 ng/l (equivalent to 3,500 ppm with a
nol ecul ar wei ght of 118 for MCTR-142-79, 1 ng/l is equivalent to 207 ppn).

The test group consisted of five male and five femal e Sprague-Dawl ey (CD) rats.
The ani mal s were observed for abnormal signs before the exposure, every 15

m nutes during the first hour of the exposure period, hourly through the

term nation of the exposure, upon renoval fromthe chanber, hourly for four
hours post-exposure, and daily thereafter for 14 days. |ndividual body weights
for all rats were recorded on Day O (prior to exposure) and on Days 1, 2, 4, 7,
and 14. On Day 14, all rats were exsangui nated under ethyl ether anesthesia and
gross necropsy exam nations were perforned.",">", 3500, "ppm(air)","No deat hs were
observed at 3,500 ppm","No rats died during the exposure or subsequent 14-day
observati on period.



During the exposure all animals exhibited signs of reaction to the test materia
including respiratory abnormalities and increased ocul ar, nasal, and ora
secretions comencing after 15 m nutes. After rempoval fromthe chanber,

neur onuscul ar abnormalities (weakness, | oss of reflex activity, spontaneous
nmuscul ar activity, incoordination, trenors, etc.) were also observed. The
secretory responses decreased during the four hour observation period whereas
the neuromuscul ar and respiratory inpairnment increased in severity. The signs
had abated by Day 1 except rales which persisted up to Day 3.

I sol ated incidences of slight dry rales were seen in all rats from Days 4-14,

but this incidence and severity did not indicate any residual irritant or toxic
effect of the test material. Other signs were seen transiently in isolated rats
and were not associated with exposure.

Al t hough smal |, transient weight-losses were observed in all rats, body weights
recovered to pre-exposure values in males and 3/5 femal es by Day 7. Body wei ght
increnments in the second week were within the limts of nornal expectations
except for 2 femal es which exhibited a sl ower than normal wei ght gain.

At necropsy, 2 male rats showed |lung discoloration (foci). These are comopn

pat hol ogi cal entities in Sprague-Daw ey rats and are not associated with the
test substance.","A four-hour acute inhal ati on exposure of Sprague-Daw ey nal e
and female rats to a vapor of MCTR-142-79 at a nom nal concentration of 17.18
ng/1 (3,500 ppm did not produce nortality. Signs of irritation and
neuronuscul ar were observed in the study, but animals recovered by Day 3 post-
exposure. Slight depression of body weight increnents in two femal es was
observed. Necropsy findings were unremarkable.","Acceptabl e", " Experinmenta

desi gn and key parameters (vapor generation, nunber of days observed, etc.) are
appropriate and described in the study.",,"An Acute Inhalation Toxicity Study of
MCTR- 142-79 in the Rat. Bio/dynamics, Inc. # 79-7347, May 19, 1980. ML420-
79.","Y"

3012001152124. 00, 10, 1/ 18/ 01 0: 00: 00, "Conpari son of p-nethylstyrene (MEHSL Sanpl e
No. RMD70279) and PVMS-free poly-PMS extract (MEHSL Sanple No 12088002).

Purity: 100% assuned for dosage cal cul ati ons

Addi tives: None reported

Solvent Carrier: Oive oi

Cont ami nants: None reported

Chemical fornula: C9H10",,"CQther","Yes", 1980, "nouse", " Sw Ss
Webster","Both",5,5,"Aive oil","Oral","This study was conducted to assess the
acute oral toxicity of PMs-free poly-PMs extract in mce when conpared to the
acute oral toxicity of PMS in mce. Only the PMS study will be described here;
see CGeneral Conments for the PMS-free poly-PMS extract results. The test

subst ance was suspended in olive oil and adm ni stered once by oral gavage to 24-
hr fasted mal e and fenal e Swi ss-Wbster nmice (approximately 6 weeks old). Test
concentrations were 800 and 1182 ng/ kg and adm ni stered at a volunme of 10 m /kg
of body weight. Mce were observed for nortality and pharmacotoxic signs during
the first 5 mnutes, at 1 and 4 hours, and daily thereafter for a total of 5
days. The study was ended early due to time constraints and no body weights
wer e obtained or gross necropsy exam nations conducted. ", "<=",1182, "ng/ kg-
bw',"1/10 and 8/ 10 in mice treated at 800 and 1182 ng/ kg, respectively", "Deaths
occurred as follows: No nale rats dead at 800 ng/kg; 3/5 male rats dead at day 1
in 1182 ng/kg; 1/5 female rats dead at day 5 in 800 ng/kg, 5/5 female rats dead
at day 1 in 1182 ng/Kkg.

Clinical signs in 800 ng/kg were as follows: all surviving femal es were nornal
1 mal e exhi bited decreased activity on days 1-3, 1 male exhibited rough hair on
days 1-5, 1 nale exhibited shaking on day 5. One surviving male in 1182 ng/kg



exhi bited decreased activity on days 4-5.","The study was conducted to assess
the acute oral toxicity of PMS-free poly PMS extract in mce when conpared to
the acute oral toxicity of PM5 in mice.", "Unacceptable","This purpose of this
study was not to determ ne the acute oral LD50 of PMs in mce but to conpare the
oral toxicity of PMs-free poly-PMS extract with the acute oral toxicity
concentrations of PMS already determ ned in previous studies. Therefore, only
two concentrations of PMS were used, the study was ended by day 5, no body

wei ghts were obtained and no gross necropsy exam nations were
conducted.","Mortality of PMS-free Poly-PMs extract was 0/8, 2/9, 4/8, and 8/10
for mce treated at 1580, 2812, 5000, and 8800 ny/kg,
respectively.","Prelimnary Acute Oral Toxicity of PMS-Free Poly-PMS Extract as
Conpared to the Previously Determ ned PMS LD50 in M ce, Mbile Environnental and
Heal th Sci ence Laboratory Study No. 2451-80, Decenber 18, 1980.","Y"
3012001152124. 00, 11, 1/ 28/ 01 0: 00: 00, "p-net hyl styrene

Test Article |D#: MCTR-243-77

Purity: 100% assuned for dosage cal cul ati ons

Addi tives: None reported

Carrier solvent: None

Cont ami nants: None reported

Chemical formula: CO9HL10",," O her", "Unknown", 1977, "rabbit", " New Zeal and

white", "M, 6,0, "None","Dermal ", " The objective of this study was to eval uate the
irritation and corrosivity potential of the test substance in rabbits foll ow ng
a single dermal exposure. Six New Zeal and white rabbits (2.05 to 2.15 kg; sex
not reported) were dosed dermally with a single application of 0.5 m of the
test substance. The site of application was clipped and abraded on all six
rabbits. Observations were made at 24 and 72 hours follow ng application for
signs of irritation and corrosivity. Irritation scores were recorded and the
primary i ndex was cal cul ated according to the Federal Hazardous Substances Act,
Sept enber 27, 1973. The test substance was applied to the backs and an

occl usive wap was not used because the test substance reacted with the denta
dam creating an unwanted variable. The rabbits were restrained by being put in
a Newman harness for the 24-hour initial period.

The scale for rating skin reactions is as follows:

Eryt hema and eschar fornation

0=no erythenn

l=very slight

2=wel | defined

3=npderate to severe

4=severe erythema (beet red) to slight eschar formation (injuries in depth)

Edema formation:

0=no edenm

l=very slight

2=slight edemn

3=nopder ate edena

4=severe edemn",">",0,"m","No deaths were observed.","At 24 hours, the average
erythema score was 1.5 for both intact and abraded animals, the average edema
score was 0.3 for both intact and abraded animls and the corrosivity score was
0. At 72 hours, the average erythema score was 1.0 for both intact and abraded
animal s, the edema score was 0.2 for both intact and abraded aninmals and the
corrosivity score was 0. The total score was 6.0. The calculation of prinmary
index was 6.0/4 = 1.5.","The primary index for MCTR-243-77 is 1.5. Therefore,
MCTR-243-77 is classified as a nonirritant when applied dermally according to

t he Federal Hazardous Substances Act, Septenber 17, 1973.","Acceptable","The key
paranmeters (i.e., nunber of animals used, nethodol ogy) was appropriate and
described in the study.","A sanple of p-nethylstyrene (MCTR-109-77) was



submitted to Consuner Product Testing for primary dermal irritation (MLO91-77)
and ocular irritation (M092-77) studies. The results of these tests are as
fol |l ows:

Primary Dermal; score 1.1, rating, not a primary skin irritant. Ocular
irritation; score, 5/1 hr, 4/1, 2/2, 1/3, 1/4, 0/7 days, rating, no effects.

A brief nethod is as follows: Primary Dermal Irritation; six rabbits, 1/2 nuale,
1/2 femal e, each abraded and non-abraded, 0.5 m single application under

occl uded patch, 24 and 72 hour observation. Ccular Irritation; six
rabbits, m xed sex, 1.8 to 2.4 kg, 0.1 m single adm nistration, all with no wash
and up to seven day observation. Draize score was 4.7, 3.7, 2.0, 0.7, 0.7, and
0.3 for 1 hr, 1, 2, 3, 4, and 7 days, respectively.","Acute Skin Irritation and
Corrosivity Study in Rabbits with MCTR-243-77, Wl cone | ndependent Laboratories,
Inc. Project No.: WL-1060-77, 1977. M434-77.","N'

3012001152124. 00, 12, 1/ 28/ 01 0: 00: 00, "p-net hyl styrene

Test Article |D#: MCTR-243-77

Purity: 100% assuned for dosage cal cul ati ons

Addi tives: None reported

Sol vent carrier: None

Cont ami nants: None reported

Chemi cal formula: CO9H10",," Ot her", "Unknown", 1977, "rat", " Spr ague-

Daw ey","M', 10, 0, "None","Oral ", " The purpose of the study was to eval uate the
oral LD50 of the test substance following a single oral dose. Forty nmle
Sprague Daw ey CD rats (225.8 to 261.0 g) were random nzed into four groups of
ten rats per group and given a single oral dose of the test substance.
Concentrations were 0.6, 1.3, 2.5, and 5.0 m/kg. The rats were observed for 14
consecutive days followi ng the day of dosing for signs of toxicity, changes in
behavior, and nortality. Follow ng the observation period, all surviving rats
wer e wei ghed, sacrificed and a gross necropsy was

performed.","=",4,"m /kg","1/10, 0/10, 3/10, and 7/10 for animals treated at
0.6, 1.3, 2.5, 5.0 m/kg, respectively.","All nortalities were observed by day
1, except one rat in 2.5 m/kg died on day 14. Al'l surviving rats in 0.6 and
1.3 m/kg did not have any signs of toxicity throughout the 14-day observation
period. On the day of dosing, all rats in 2.5 m/kg and 7/10 rats in 5.0 m/kg
exhibited an increase in respiration, slight trenbling throughout the body and
were slightly listless. The other 3 rats in 5.0 m/kg were also lying on their
side very listlessly. On days 1 and 2, the surviving rats in 2.5 and 5.0 m /kg
were slightly listless and had a slight increase in respiration with the
exception of one rat in 5.0 m/kg which was still very listless on days 1 and 2
and slightly listless on day 3. All surviving rats were normal thereafter unti
day 14 when one of the rats in 2.5 m/kg died. G oss necropsy reveal ed an

enl arged | obe of the |ung which contained a reddish-yellow, foamy fluid. Al
other rats were normal on day 14. All surviving rats gained weight normally by
day 14.","The cal cul ated oral dose of MCTR-243-77 is 3.68 m/kg with 95%
confidence interval of 2.07 m/kg to 6.52 m/kg. MCTR-243-77 is classified as
bei ng toxi c when adninistered by the oral route according to the Federa

Hazar dous Substances Act, September 27, 1973. The one death in 0.6 m/kg was
due to inproper dosing technique and therefore the death was not included in the
LD50 cal cul ation.", "Unnaccept abl e", " The LD50 was based on m /kg and not ng/kg.
No detail ed description of the test substance, purity, handling, storage or
dosage preparation was included.",,"Acute Oral Toxicity Study in Rats with MCTR-
243-77, Wl conme | ndependent Laboratories, Inc. Project No. WL-1060-77. M435-
77", Y

3012001152124. 00, 13, 1/ 28/ 01 0: 00: 00, " p- net hyl styrene

Test Article |D#: MCTR-243-77

Purity: 100% assuned for dosage cal cul ati ons

Addi tives: None reported



Carrier solvent: None

Cont ami nants: None reported

Chemi cal formula: CO9HL10",," O her", "Unknown", 1977, "rabbit", " New Zeal and

white", "Both", 2,2,"None", "Dermal ", "The objective of this study was to eval uate
the potential |ethal effects of MCTR-243-77 when applied to the backs of rabbits
for a single dermal exposure. Five groups of four New Zeal and white rabbits
(two nales and two fenmml es per group, 2.10 to 2.50 kg) were random zed and given
a single dermal application of MCTR-243-77. Test concentrations were 0.5, 1.0,
2.0, 4.0, and 5.0 m/kg. The skin of two rabbits per group was abraded while
the skin of the remmining two rabbits was left intact. The test substance was
applied to the site and remained in contact with the skin for 24 hours during
which tinme the rabbits were restrained in harnesses. An occlusive wap of
dental dam was not used because the test material reacted with the dental dam
causi ng an unknown paraneter. Follow ng the 24-hour exposure period, each
rabbit was renpved fromthe harness and the unabsorbed test material washed off
the skin with a danp towel. All rabbits were observed for dermal irritation
gross signs of systemic toxicity indicative of percutaneous absorption and
nortality once daily for the next 14 days followi ng the day of dosing. After
the observation period, all rabbits were weighed, sacrificed, and gross
necropsi es perforned for signs of norphologic toxicity. All procedures were
conducted according to nmethods described in the Federal Hazardous Substance Act,

Septenber 27, 1973, Federal Register.",">",5 "m/kg","No deaths were
observed.","No nortality occurred in any of the rabbits during the study and no
signs of systemic toxicity or behavioral changes were noted. |Incidenta

findings of skin changes were observed at the site of application. Slight to
noderate erythenma and very slight edema were noted in 0.5 to 4.0 nml/kg, and
noder at e responses occurred in 5.0 m/kg. These skin irritation responses
returned to normal during the second week in all groups with the exception of
5.0 m/kg where they persisted throughout the study.

Slight fissuring was noted occasionally in two rabbits in 0.5 nml/kg and one
rabbit in 1.0 m/kg and was classified as being slight to noderate in the group
dosed with 5.0 ml of the test substance. A dose-related occurrence of
coriaceous skin was observed in nost rabbits with slight responses in the four

| onest dose | evels which returned to nornal by the end of the second week of the
study. Mbderate responses of coriaceous skin were noted in 5.0 nl/kg. Atonia
and desquamati on were al so observed in 5.0 m/kg.","The dernmal LD50 is greater
than 5.0 m/kg. Conpound MCTR-243-77 produced no lethality from dernal
applications of 0.5, 1.0, 2.0, 4.0, or 5.0 nm/kg when applied according to

nmet hods described in the Federal Hazardous Substances Act of Septenber 27,

1973.","Accept abl e", " The key parameters (i.e., doses, nunber of aninals,
duration of exposure, etc.) were appropriate and described in the
study.",,"Acute Dermal Toxicity Study in Rabbits with MCTR-243-77, Wl cone

I ndependent Laboratories, Inc. Project No. WL-1060-77. M438-77.","Y"
3012001152124. 00, 14, 2/ 14/ 01 0: 00: 00, " p- met hyl styrene

Test Article |ID#: MCTR-161-79

Purity: 100% assuned for dosage cal cul ati ons

Addi tives: None reported

Carrier solvent: None

Cont ami nants: None reported

Chemical formula: CO9H10",,"Cther", "Unknown", 1980, "rat", " Sprague-

Daw ey", "Bot h", 5,5, "None", "I nhal ati on", " Two four-hour inhal ation exposures were
performed to determne the acute toxicity of MCTR-161-79 in rats. During the
first exposure, a total of 728.98 grans of the test material was delivered in a
total volume of 45,000 liters of fresh air, yielding a nom nal concentration of
16.2 nmg/1 or 3,300 ppm Mean chamber concentration was 1,960 ppm During the
second exposure, a total of 505.20 grans of test material was delivered in a



total volune of 45,000 liters of air, yielding a nom nal exposure concentration
of 11.2 mg/l or 2,280 ppm Mean chanber concentration was 1,510 ppm |In each
exposure, the test material was placed in a 1,000 m nipple bottom bubbler and
suspended in a waterbath maintained at 72 degrees C by a Thernmom x 1420. A 13
foot coil of copper tubing was also placed in the waterbath. Nitrogen, at flow
rates of 20 and 13 liters per mnute for Groups | and IIl, respectively, was
passed through the copper coil and into the bubbler to create a vapor. The
vapor -l aden airstream then passed through a kjeldahl trap and through a 1,000 m
round bottomtrap flask before entering the 760-liter glass and stainless stee
exposure chanmber housing the test animals. Oxygen was punped into the chanber
at arate of 4 liters per minute to maintain the oxygen content of the chanber
air at approximtely 20% The chanber flow was 125 liters per mnute.
Addi ti onal conmpound was delivered into the nipple bottom bubbler froma 1,000 n
Erl ennmeyer reservoir flask when needed using an FM | ab punb. A sinmilar FM
punp was used to drain conpound fromthe 1,000 ml trap flask and deliver it into
the Erl enneyer reservoir flask

The test material, 1,000 m nipple bottom bubbler, three necked round bottom
flask, and Erlenneyer reservoir flask, clanps, tubing, and stoppers were wei ghed
before and after each exposure period. The difference in weight represented the
amount of test material delivered during each exposure. The noni nal
concentration was cal cul ated by dividing the ambunt of material delivered by the
total air flow through the chanber during each exposure period. Chanber air
concentration was nonitored continuously during each exposure using a Mran | A
Ambi ent Air Analyzer and recorded once each hour. Wterbath tenperature,
nitrogen flow rate, oxygen flow rate, and chanber air flow were al so recorded
hourly.

The test animals for both groups consisted of five male and five femal e Sprague-
Dawl ey rats. On the day of the exposure in Goup I, the body weights ranged
from235-294 g (males) and 217-236 g (females). On the day of exposure in G oup
Il, the body weights ranged from 244-294 g (males) and 238-258 g (females). The
animals in both groups were observed prior to exposure to ascertain their basic
health status. Observations for abnornmalities were nade at 15-nminute intervals
during the first hour of exposure, hourly through the ternination of the
exposure, upon rempoval fromthe chanmber, hourly for two hours post-exposure, and
daily thereafter for 14 days. |Individual body weights for both groups were
scheduled to be recorded on day 0, 1, 2, 4, 7, and 14. Any aninals dying

spont aneously were necropsied as soon as possible after death. On day 14, al
surviving ani mals were sacrificed and gross necropsy exani nations were
performed. ", ">", 1960, "ppm(air), neasured","Only one death was observed (male) at
a nean chamber concentration of 1,960 ppm","During the first exposure (1960
ppm, all aninmals exhibited excessive lacrimtion, reduced activity, and cl osed
eyes. O her signs included gasping, chronodacryorrhea, ataxia, rapid breathing,
shal | ow breat hing, prostration, noist rales, |oss of nmuscle tone and yel |l ow

stai ning of the ano-genital fur. One nmale rat was found dead on day 1. The
majority of the signs were not present after day 2. Although small transient

wei ght-1osses were seen in all rats, the body weights recovered to pre-exposure
values in males by day 7 and in three females by day 7. Body wei ght increnments
in the second week were within normal expectations for both sexes except one
femal e whi ch showed a sl ower than nornal weight gain. At necropsy, two male and
three female rats showed foci or areas of lung discoloration. These are common
pat hol ogi cal entities in Sprague-Daw ey rats and are not ascribed to exposure to
the test material.

During the second exposure (1510 ppm, all animals exhibited decreased activity,
and closed eyes. Simlar signs in the first exposure were al so observed in the



second exposure. All animals returned to normal by day 1. Although snal

transi ent wei ght-1osses were observed in all rats, the body weights recovered to
pre-exposure values in nmales by day 7 and in femal es by day 14. Body wei ght
increments in the second week were within the limts of normal expectation for

the male animals. Three female rats showed wei ght gains |ower than normal. At
necropsy, four nmales and one femal e showed foci on areas of |ung discoloration
These were not ascribed to exposure to the test material.","Two groups of five

mal e and five fenmal e Sprague-Daw ey rats were exposed to concentrations of MCTR-
161-79 for four hours at nomi nal concentrations of 3,300 and 2,280 ppm Chanber
concentrations neasured using the Mran | A Anbient Air Analyzer yielded nean
concentrations of 1,960 and 1,510 ppm respectively.

Ccul ar and nasal irritation and neuronuscul ar inpairnment were seen at both

| evel s but these signs had abated within two days of exposure at the high | eve
and within one day at the low level. One rat died after exposure to 3,300 ppm
Sl i ght depressions of body weight increnents in sone fenal es were seen at both
| evel s. Necropsy findings were unrenmarkable.","Acceptable","All key paraneters
(i.e., nunber of animals, test exposure systen) were appropriate and descri bed
in the study.",,"An Acute Inhalation Toxicity Study of MCTR-161-79 in the Rat,
Bi o/ dynanmics, Inc., Project No. 79-7312, March 18, 1980. ML610-79.","Y"
15022002093307. 0, 1, 2/ 16/ 02 0: 00: 00, "Tol uene, p-ethyl -

Test Article | D#: MCTR-79-78

Purity: 96%

Addi tions: None reported

Solvent Carrier: Assume corn oi

Cont ami nants: None reported

Chenical formula: C9H12",,"Federal Hazardous Substances Act Regul ations (16 CFR
1500) ", "Yes", 1978, "rat", " Sprague- Dawl ey", "Bot h", 5,5, "Assunme corn
oil","Oral","The purpose of this study was to determ ne the acute oral toxicity
of the test substance using rats. Forty healthy al bino Sprague-Dawl ey rats
(five males and five femal es per dose) ranging in body weights between 200 and
300 grans were enployed. Animals were fasted 18-hours prior to dosing. The
test material was adm nistered by oral gavage at dose |evels of 3,000, 4,000,
5,000 and 6,000 ng/kg. Aninmals were observed for nortality and overt signs of
toxicity daily for 14 days. Aninals that did not survive the observation period
were given a necropsy exanination for gross organ pathology. At the end of the
14 days, surviving aninmals were sacrificed and observed for gross organ

pat hol ogy. Body wei ghts were recorded at study initiation and term nation
(survivors only).","=",4850, "ng/ kg- bw', "2/ 10, 3/10, 5/10, and 7/10 dead for
3,000, 4,000, 5,000 and 6,000 nmg/ kg, respectively","Deaths occurred as foll ows
(mal e and fermal e deaths not separated): 2/10 rats dead at day 3 in 3,000 ng/kg;
2/10 rats dead at day 2 and 1/8 dead at day 5 in 4,000 ng/kg; 1/10 rats dead
between 6-24 hrs, 2/9 dead at day 2, and 2/7 dead at day 3 in 5,000 ng/kg; 1/10
rats dead between 1-3 hrs, 3/9 dead between 6-24 hrs, and 3/6 dead at day 2 in
6, 000 ng/ kg.

Clinical signs of toxicity observed in rats at 3,000 ng/kg included notor

paral ysis, notor ataxia and dypsnea (2/10), notor ataxia and dypsnea (1/10), and
diarrhea (1/10). Onset of signs was observed between 6-24 hrs (2/10), day 2
(3/10), and day 3 (1/8). All surviving rats were nornmal by day 4 and gai ned an
average of 62 g by the end of the study. Gastritis (1/2), and gastritis and
enteritis (1/2) were observed at necropsy on aninmals that died during the study.
Gastritis (2/8) was observed at autopsy on aninmals that were sacrificed at the
end of the study. All other rats (6/8) were nornmal at autopsy. Cinical signs
of toxicity observed in rats at 4,000 ng/kg included notor paralysis and dypsnea
(2/10), notor ataxia, hypoactivity (1/10), and notor paralysis, hyporeactivity,
dypsnea, and lethargy (1/10). Onset of signs was observed between 6-24 hrs



(4/10), day 2 (2/8), and day 3 (2/8). Al surviving rats were nornmal by day 6
and gai ned an average of 76 g by the end of the study. Gastritis and enteritis
(3/3) were observed at necropsy on animals that died during the study. Al
surviving rats (7/10) were normal at autopsy. dCinical signs of toxicity
observed in rats at 5,000 ng/kg included notor ataxia, intermttent tonic
convul si ons, dypsnea, and notor paralysis (1/10), notor ataxia, intermttent
toni ¢ convul sions, and diarrhea (1/10), notor ataxia, notor paralysis, and
dypsnea (1/10), motor paralysis and dypsnea (2/10), diarrhea (1/10), and notor
ataxia (1/10). Onset of signs was observed between 1-3 hrs (2/10), 3-6 hrs
(1/10), 6-24 hrs (6/9), and day 2 (2/7). Al surviving aninmals were normal by
day 4 and gai ned an average of 52 g by the end of the study. Animals that died
during the study exhibited the follow ng on necropsy: gastritis, enteritis, and
i ntestinal blood vessels injected (1/5), gastritis, enteritis, intestinal blood
vessels injected, and red fluid in bladder (1/5), gastritis, enteritis,

i ntestinal blood vessels injected, hemmorrhagi c stomach, and dark red fluid in
bl adder (1/5), and gastritis and enteritis (2/5). Animals sacrificed at the end
of the study exhibited gastritis and intestinal blood vessels injected (2/5),
gastritis (1/5), or were normal (2/5) on autopsy. Clinical signs of toxicity
observed in rats at 6,000 ng/kg included nmotor paralysis and dypsnea (4/10),

not or paralysis and intermttent tonic convul sions (1/10), notor ataxia, notor
paral ysis, and dypsnea (1/10), and notor ataxia (3/10). Onset on signs was
observed between 0-1 hrs (2/10), 1-3 hrs (4/9), 3-6 hrs (4/9), 6-24 hrs (5/6),
and day 2 (1/3). Al surviving animals were nornmal by day 3 and gai ned an
average of 95 g by the end of the study. Animals that died during the study
exhibited the followi ng at necropsy: enteritis and red fluid in bladder (2/7),
gastritis, enteritis, and clear liquid in stonmach and intestines (1/7),
gastritis, enteritis, and clear liquid in stomach (1/7), gastritis and enteritis
(1/7), gastritis, enteritis, and bl ood vessels of stomach injected (1/7), and
enteritis (1/7). Surviving animals that were sacrificed at the end of the study
exhi bited lung discoloration (1/3) or were normal (2/3) on autopsy. No apparent
sex differences in nortality and clinical signs were noted.","The acute ora
LD50 of MCTR-79-78 (Toluene, p-ethyl) in albino Sprague-Daw ey rats was 4, 850
ng/ kg with 95% confidence limts of 6,062 and 3,880 ng/kg. Toluene, p-ethyl
(96% is noderately toxic to Sprague-Dawl ey rats. Results indicate that the
test substance nmay cause gastrointestinal irritation. Based on the clinica
signs, the test substance appears to target the CNS and cause CNS
depression.","Reliabl e", "Experinmental design and key paranmeters (nunber of

ani mal s/ dose, concentrations, nunber of days observed, etc.) are appropriate and
adequately described in the study.",,"Evaluation of MCTR-79-78 1. Acute Ora
LD50 Rat. Foster D. Snell, Inc. Project #2632 Subsidiary of Booz, Allen &
Ham I ton, Inc., 66 Hanover Road, Florham Park, New Jersey 07932, June 8, 1978
(Mr91-78).","Y"

15022002093307. 0, 2, 2/ 19/ 02 0: 00: 00, "Tol uene, p-ethyl -

Test Article |D#: MCTR-79-78

Purity: 96%

Addi tions: None reported

Sol vent Carrier: None

Cont ami nants: None reported

Chem cal fornula: CO9H12",,"Federal Hazardous Substances Act Regul ations (16 CFR
1500. 40) ", "Yes", 1978, "rabbit", "New Zeal and
white","Both", 5,5, "None", "Dernmal ", "The purpose of this study was to evaluate the
acute dermal toxicity of the test substance using New Zeal and White rabbits.

Ten heal thy New Zeal and White rabbits (2.3 to 3.0 kg; 5 males and 5 fenual es)
were dosed dermally with a single application of the test substance at a dose of
5,000 ng/ kg. The trunk of each animal was clipped free of hair prior to
application of the test substance. Four of the rabbits, 2 males and 2 fenules,
were further prepared by abrading the test site. Epidermal incisions every two



or three centinmeters were nade longitudinally over the area of exposure. The

i ncisions were sufficiently deep to penetrate the stratum corneum but not to
disturb the derma or elicit bleeding. The test substance was held in contact
with the skin for 24 hrs by nmeans of a non-reactive, heavy guage plastic covered
wi th an opaque wrapping. At the end of the 24-hr exposure period, the wrappings
were renmoved and the skin was gently wi ped to renpve any renmining test
substance. Aninmals were observed for nortality and overt signs of toxicity
during the day of dosing and at |east once daily for 14 days. Aninals not
surviving the observation period were given a necropsy exanination for gross
organ pathology. At the end of the 14-day observation period, surviving aninals
were sacrificed and observed grossly for organ pathol ogy. Body wei ght data was
recorded initially and, for survivors, at term nation of the

study. ", ">",5000, "ng/ kg-bw',"No nortalities were observed in the study.","Al
animals survived to the end of the study. All aninmals exhibited noderate

eryt hema upon renoval of wappings. Animals sacrificed at the end of the 14-day
observation period exhibited the follow ng: Test skin site - several snall

ul cerations (6/10), several small ulcerations and noderate erythenma (1/10),
normal (3/10); Internal - subdermal blood vessels injected and |ungs discol ored
(1/10), blood vessels of stonmach injected (1/10), subdermal bl ood vessels
injected (2/10), subdermal blood vessels injected and both kidneys discol ored
(1/10), left kidney partially discolored and hardened (interior of hardened

ti ssue granular) (1/10), normal (4.10). Body wei ght gain over the 14-day period
averaged 0.02 kg. Fenmles on average gained 0.14 kg while males | ost an average
of 0.1 kg.","In accordance with the Federal Hazardous Substances Act Regul ations
16 CFR 1500.3, the test substance, MCTR-79-78, was not toxic by the dernal

route. The acute dermal LD50 to New Zeal and Wiite rabbits was >5, 000

ng/ kg. ", "Rel i abl e", "Experi nental design and key paranmeters (nunmber of animals,
nunber of days observed, etc.) are apppropriate and adequately described in the
study.",,"Evaluation of MCTR-79-78 2. Acute Dermal Toxicity, Rabbit. Foster
D. Snell, Inc. Project #2632. Subsidiary of Booz, Allen & Hamlton Inc., 66
Hanover Road, Florham Park, New Jersey 07932, June 8, 1978 (M/92-78).","Y"

15022002093307. 0, 3, 2/ 19/ 02 0: 00: 00, "Tol uene, p-ethyl -

Test Article |D#: MCTR-79-78

Purity: 96%

Addi tions: None reported

Solvent Carrier: None

Cont ami nants: None reported

Chemi cal fornula: C9H12",,"Federal Hazardous Substances Act Regul ations (16 CFR
1500.41)","Yes", 1978, "rabbit", "New Zeal and white","M, 6,0, "None","Dermal ", " The
purpose of this study was to evaluate the primary dermal irritation of the test
subst ance using New Zeal and White rabbits. The dorsal trunks of six healthy New
Zeal and Wiite rabbits (sex and age were not reported) were clipped free of hair
One side of each animal was further prepared by abrading the skin. Four
incisions were made in a cross-hatch to serve as the abraded test site. The

i nci sions broke the stratum corneum but did not disturb the dernma or elicit

bl eeding. Each aninmal recieved two 0.5 nl applications of the test substance,
one on the intact skin site and the other on the abraded skin site (0.5 g/site;
specific gravity 1 g/m ). Surgical gauze (2 inch x 2 inch) was applied to the
treatnment sites and secured with adhesive tape. The entire trunk was then
encased in a heavy gauge plastic cuff. The test substance remmi ned in contact
with the skin for 24 hrs after which the plastic cuff and gauze were renoved.
Treated skin sites were scored for irritation (see below) 24 and 72 hrs after
application of the test substance.

The scale for rating skin reactions is as follows:
Eryt hema and Eschar Fornmation
0=no erythemn



l=very slight erythema (barely perceptible)

2=wel | defined erythemn

3=noderate to severe erythem

4=severe erythema (beet redness) to slight eschar formation (injuries in depth)

Edema Formati on

0=no edenm

l=very slight edena (barely perceptible)

2=slight edema (edges of area well defined by definite raising)

3=noderate edema (raised approximately 1 nm

4=severe edemn (raised nore than 1 mm and extendi ng beyond area of exposure)

Draize, H J., 1959.",">",500,"ng/site","No deaths were observed.", "No deaths or
clinical signs were observed. At 24 hrs, the average erythema score for both

i ntact and abraded animals was 1.50, and the average edemm score for both intact
and abraded animals was 0.67. The conbi ned erythenma and edema average score at
24 hrs for both intact skin and abraded skin was 2.17. At 72 hrs, the average
erythema score for intact and abraded animls was 1.50 and 1.83, respectively,
and the average edemm score for intact and abraded animals was 0.17 and 0. 67,
respectively. The conbined average erythena and edema score at 72 hrs for

i ntact skin and abraded skin was 1.67 and 2.50, respectively. The primary
dermal irritation index was 2.13 (8.51/4).","The Primary Dermal Irritation |Index
for MCTR-79-78 was 2.13. The undiluted product caused well-defined inflammtion
(erythema skin reaction values of 2) during the study period. The test
substance is classified as noderately irritating as described in 16 CFR

1500.3.","Rel i abl e","The key parameters (nunber of animals used, nethodol ogy)
was appropriate and adequately described in the study.",,"Evaluation of MCTR-79-
78 4. Primary Dermal Irritation Rabbit. Foster D. Snell, Inc. Project #2632

Subsi diary of Booz, Allen & Hamilton, Inc., 66 Hanover Road, Florham Park, New
Jersey 07932, June 8, 1978 (Mr94-78).

Draize, H J., in ""Appraisal of the Safety of Chemi cals in Foods, Drugs, and
Cosnetics"", Assoc. Food and Drug Officials of the U S., Austin, Texas,
1959.","Y"

15022002093307. 0, 4, 2/ 20/ 02 0: 00: 00, "Tol uene, p-ethyl -

Test Article |D#: MCTR-79-78

Purity: 96%

Addi tions: None reported

Sol vent Carrier: None

Cont am nants: None reported

Chemical formula: C9H12",,"Federal Hazardous Substances Act Regul ations (16 CFR
1500. 42) ", "Yes", 1978, "rabbit", "New Zeal and white", "M, 6,0, "None", "Eye", " The
purpose of this study was to evaluate the ocular irritation of the test

subst ance using New Zeal and White rabbits. Six healthy New Zeal and Wite
rabbits (sex and age were not reported) without ocul ar defects were used. Each
animal received 0.1 m (0.1 g/eye; specific gravity 1 g/m) of the test
substance in one eye. Eyes were observed for the presence of injury to the
cornea, iris, and conjunctivae. Cbservations were conducted at 1, 24, 48, 72,
96, and 168 hrs after instillation of the test substance.

The injuries were assigned a nunerical score according to the ""Illustrated

Gui de for Grading Eye Irritation Caused by Hazardous Substances"", as presented
bel ow.

Cor nea

O=no ul ceration opacity



(1)*=scattered or diffuse areas of opacity (other than slight dulling of nornma
[uster), details of iris clearly visible

2=easily discernible translucent areas, details of iris slightly obscured
3=nacreous areas, no details of iris visible, size of pupil barely discernible
4=conpl ete corneal opacity, iris not discernible

Iris

O=nor ma

(1) *=markedly deepened folds, congestion, swelling, noderate circuncornea
injection (any of these or conbination of any thereof), iris still reacting to

[ight (sluggish reaction is positive)
2=no reaction to light, henorrhage, gross destruction (any or all of these)

Conj unctivae

(A) redness (referes to pal pebral and bul bar conjunctivae excludi ng cornea and
iris)

O=vessel s norma

l1=sonme vessels definitely injected

(2)*=di ffuse, crinson red, individual vessels not easily discernible

3=di ffuse beefy red

(B) Chenosis

0=no swel ling

l=any swel ling above normal (includes nictitating nmenbrane)
(2)*=obvious swelling with partial eversion of |ids
3=swelling with lids about half closed

4=swelling with |ids nore than half cl osed

(C) Discharge

0=no di scharge

l1=any anount different from normal (does not include small amounts observed in
i nner cant hus of normal ani mals)

2=di scharge with nmpistening of the lids and hairs just adjacent to the lids
3=di scharge with nmpistening of lids and hairs, and considerable area around the
eye

*Bracketed figures indicate | owest grades considered positive under the Federa
Hazar dous Substances Act Regul ations at 16 CFR 1500. 42.

An ani mal shall be considered as exhibiting a positive reaction if the test
subst ance produces at any of the readings ulceration of the cornea (other than
fine stippling), or opacity of the cornea (other than a slight dulling of the
normal luster), or inflammation of the iris ( other than slight deepening of the
folds, or rugae, or a slight circuncorneal injection of the blood vessels), or

i f such substance produces in the conjunctivae (excluding the cornea and iris)
an obvious swelling with partial eversion of the Iids or a diffuse crinson red
wi th individual vessels not easily discernible. The test shall be considered
positive if four or nmore of the animals in the test group exhibit a positive
reaction. |If only one animal exhibits a positive reaction, the test shall be
regarded as negative. If two or three animals exhibit a positive reaction, the
test is repeated using a different group of six animals. The second test shal
be considered positive if three or nore of the animals exhibit a positive

reaction. |If only one or two animals in the second test exhibit a positive
reaction, the test shall be repeated with a different group of six animals.
Should a third test be needed, the substance will be regarded as an irritant if
any animal exhibits a positive reaction.",">",100, "ng/eye", "No deaths were

observed.","The cornea and the iris were normal in all aninmals throughout the



observation period. The grades of ocular reaction for redness of the
conjunctivae for the six animals were as foll ows:

1hr -12,1,2,1,1,2; 24 hrs - 2,2,3,3,2,3; 48 hrs - 2,2,3,2,2,3; 72 hrs -
2,1,2,2,1,3; 96 hrs - 2,0,2,2,1,3; 168 hrs - 1,0,2,2,0,3. The grades of ocul ar
reaction for chenosis of the conjunctivae were as follows: 1 hr - 0,0,0,0,0,O0;
24 hrs - 1,0,2,1,1,2; 48 hrs - 1,0,1,1,1,2; 72 hrs - 1,0,1,1,1,1; 96 hrs -
0,0,1,1,0,1; 168 hrs - 0,0,1,0,0,1. The grades of ocular reaction for discharge
of the conjunctivae were as follows: 1 hr - 0,0,0,0,0,0; 24 hrs - 1,0,1,0,0,1;
48 hrs - 1,1,1,0,0,1; 72 hrs - 1,0,0,0,0,1; 96 hrs - 0,0,0,0,0,1; 168 hrs -
0,0,0,0,0,0.

The average eye irritation scores are as follows: 1 hr = 5; 24 hrs = 12; 48 hrs
= 12; 72 hrs = 9; 96 hrs = 7; 168 hrs = 6. These scores were obtai ned as
follows: the conjunctivae score is 4 tines the sumof the grades for redness
plus 2 tines the sumof the grades for chenbsis. This nunber is divided by 6 to
obtain the average eye irritiation scores for each tine period.","In accordance
with the Federal Hazardous Substances Act Regul ations (16 CFR 1500.3), the test
substance, MCTR-79-78 is classified as slightly irritating (Category 2A eye
irritant). The test substance caused noderate chemi cal conjunctivitis. Redness

of the conjunctivae decreased in severity but was still evident at day 7. The
cornea and iris were normal throughout the observation period.","Reliable","The
key paraneters (nunber of animals used, nethodol ogy) was appropriate and
adequately described in the study.",,"Evaluation of MCTR-79-78 3. Ccular
Irritation Rabbit. Foster D. Snell, Inc. Project #2632 Subsidiary of Booz,

Allen & Ham Iton, Inc., 66 Hanover Road, Florham Park, New Jersey 07932, June
8, 1978 (Mr93-78).

""lIllustrated Guide for Grading Eye Irritation Caused by Hazardous Substances"",
U. S. Consuner Product Safety Conm ssion, Washington, D.C

Draize, HJ., in ""Appraisal of the Safety of Chem cals in Foods, Drugs, and
Cosnetics"", Assoc. Food and Drug Officials of the U S., Austin, Texas,
1959.","Y"
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3012001152124. 00, 1, 1/ 30/ 01 0: 00: 00, "p- net hyl styrene

Test Article |D#: MCTR-92-78

Purity: 100% assuned for dosage cal cul ati ons

Addi tives: None reported

Carrier solvent: Corn oil (1 ng/kg)

Cont am nants: None reported

Chem cal formula: CO9H10",,"Cther", "Unknown", 1978, "rat", " Sprague-

Daw ey","F",0,20,"Oral ", "6-15","once daily, 7 days/wk","60, 190, and 600

ng/ kg/ day", "Yes", "I nci dences of occurrence (expressed as % were anal yzed using
95% confidence intervals for proportions or by conputation of exact
probabilities. Body weights analyzed by ANOVA and | east significance difference
test was used for conparisons."”,"Sexually mature femal e Sprague Daw ey rats (220
to 230 g body weight) were mated 1:1 with males in sufficient nunbers to assign
a mni mum of 20 pregnant ani mals per group. Beginning on day 6 of gestation and
continuing daily through day 15 of gestation, the test substance was suspended
in corn oil and adm nistered by oral intubation (volume, 1.0 n/kg) to the
pregnant females at a single daily dose of 60, 190, and 600 ng/kg/day. A
negative control (corn oil, 1 m/kg/day) and positive control (aspirin, 250
ng/ kg/ day) were al so enployed. On day 20 of gestation, all fermales were killed
by a 5-10 minute exposure to chloroformvapors. The uterine contents of each
were renoved and the reproductive performance recorded. The urogenital tract of
each femal e was examined for nornal norphol ogy. Body weights of all females
were recorded on days 0, 6, 11, 15, and 20 of gestation. All animls were
observed daily for signs of toxicity and a record naintained. At the tinme of
sacrifice on day 20, the foll owi ng observations were recorded for each femal e:
nunbers of corpora lutea, inplantation sites, resorption sites, live and dead
fetuses, sex of fetuses, and body wei ghts of fetuses.

At the time of uterine exam nation, all fetuses were exam ned grossly for the
presence of external congenital abnormalities. One-third of the fetuses from
each litter were randomy selected and placed in Bouin's solution for detailed
vi sceral exam nation enploying WIson free-hand slicing technique. Any fetus
showi ng external abnormalities was selected for exam nation by this technique.
The remaining fetuses were eviscerated, fixed in 70% i sopropyl al cohol

macerated in a 2% potassi um hydroxi de solution, stained with Alizarin-Red S dye,
cleared in glycerine, and exam ned under | ow power nagnification for skeleta
anonal i es and ossification variations. Each fetus was processed, exam ned and
stored for possible further exam nation in a manner retaining the identity of
bot h dam nunber and uterine position.",">", 600, "ng/kg-bw',"Mrtality, body

wei ght, pregnancy”,">", 600, "ng/ kg-bw', "Mortality, body weight,
pregnancy", ">", 600, "ng/ kg- bw', "Skel etal or soft tissue
abnormalities",">", 600, "nmg/ kg-bw', "Sketetal or soft tissue abnormalities", "Not
avail abl e","There were no differences in body wei ghts, pregnancy, inplantation,
nunbers of |ive or dead fetuses, or nunbers of resorptions per damat any test
level .","An increase in litters with rudinmentary ribs at 60 ng/kg/day and extra
ribs at 190 ng/ kg/ day were observed. In addition, fetuses exhibited an increase
in inconplete ossification of vertebrae.","Statistical significance (see bel ow)
was observed at p<0.05 in several paraneters in the positive controls and a few
in the 60 and 190 ng/ kg/ day groups."”,"There were no significant differences in
pregnancy, inplantation, nunmbers of |ive fetuses, numbers of dead fetuses, or



nunbers of resorptions per dam between any test |evel and negative control. The
test substance showed no dose-related effects on reproductive performance or
fetal weight. Females exhibited body weights and weight gains no different from
the negative control animls throughout gestation

The abnornmmlities noted in fetuses whose dans received 60, 190, or 600 ng/kg/ day
were generally variations rather than mal formati ons. The data showed an
increase in litters with rudinmentary ribs at 60 ng/kg/day and an increase in
extra ribs at 190 ng/kg/day. In addition, fetuses exhibited an increase in the
i nconpl ete ossification of vertebrae at 60 and 190 ng/ kg/day. However, fetuses
fromdams treated at 600 ng/ kg/day showed skeletal effects no different fromthe
vehicle control. No dose-related skeletal effects were attributed to treatnent
with the test substance. Soft tissue exam nations reveal ed no significant
differences in type or frequency of anonmlies between the control and any test
group.","When orally adm nistered to preghant Sprague-Dawl ey rats from day 6

t hrough day 15 of gestation at |evels of 0, 60, 190, and 600 ng/kg/day, MCTR-92-
78 had no dose-related effects on reproduction, gestation, nor on skeletal or
soft tissue anonmlies of fetuses.","Acceptable","The key paranmeters (i.e.

nunber of doses, animals, observations, etc.) were appropriate and described in
the study.",,"Teratol ogi c Evaluation of MCTR-92-78 in Sprague-Dawl ey Rats, Food
and Drug Research Laboratories, Inc. No. 5924, January 19, 1979. M922-78.",
3012001152124. 00, 2,1/ 30/ 01 0:00: 00, "p- net hyl styrene

Test Article |ID#: MCR-302-79 (01188001)

Purity: 100% assuned for dosage cal cul ati ons

Addi tives: None reported

Carrier solvent: Aive oil (5 m/kg)

Cont ami nants: None reported

Chem cal formula: CO9H10",,"Cther","Yes", 1980, "rat","CD-1","F",0,25,"Oral", "6-
19", "once daily, 7 days/wk","50, 300, and 600 ng/kg/day","Yes","Chi-square

and/ or Fisher's exact for the nunber of litters with malformations; Mann-Witney
U-test for early/late resorptions; ANOVA with Dunnett's for viable fetuses,

i mpl antations, corpora |utea, body weights","Sexually mature, virgin female
Charles River COBS CD rats (approximtely 12 weeks old) were mated 1:1 with

mal es in sufficient nunmbers to assign a mnimum of 25 pregnant rats to the
treatment groups. Beginning on day 6 of gestation and continuing through day 19
of gestation, the test substance was suspended in olive oil and adni nistered by
oral gavage (volume of 5 m/kg) to pregnant females at a single daily dose of

50, 300, and 600 mg/kg/day. A control group received the vehicle only on a
conmparable regimen at a volune of 5 m/kg. Prior to treatnent, the dans were
observed daily for nortality and overt changes in appearance and behavior. They
were observed for nortality and clinical signs of toxicity on days 6 through 20

of gestation. Individual naternal body wei ghts were recorded on gestation days
0, 6, 9, 12, 16, and 20. On gestation day 20, all fenales were sacrificed by
carbon dioxide inhalation. Imediately follow ng sacrifice, the abdom na

cavity was opened to expose the uterus and ovaries. The uterus was excised and
wei ghed prior to renoval of the fetuses. The nunmber and |ocation of viable and
nonvi abl e fetuses, early and |l ate resorptions and the number of tota

i mpl antations and corpora |utea were recorded. The abdomi nal and thoracic
cavities and organs of the femal es were grossly exam ned for pathol ogica

changes and the carcasses discarded. Ueri fromfenales that appeared nongravid
wer e opened and placed in a 10% anmoni um sul fi de for confirmation of pregnancy
st at us.

Al fetuses were individually weighed and examni ned for external malformations
and variations, including the palate and eyes. Each fetus was externally sexed
and individually nunbered and tagged for identification. Approximtely one-half
of the fetuses were placed in Bouin's fixative for subsequent viscera



exam nation by razor-blade sectioning. The remaining one-half of the fetuses
were fixed in al cohol, nmacerated in potassium hydroxide and stained with
Alizarin Red S for subsequent skeletal exam nation.",">",600,"nmg/kg-
bw',"Mortality, pregnancy",">",600,"ng/kg-bw',"NMortality,
pregnancy", ">", 600, "ng/ kg- bw', "Skel etal or soft tissue
abnormalities",">",600,"ng/kg-bw', "Skel etal or soft tissue abnormalities","Not
avail abl e","A dose-related reduction in mean maternal body wei ght gain was
observed in all treated groups when conpared to the control group. Apparently,
these decreases were not statistically significant.","A statistically
significant reduction in nmean fetal body wei ght was observed in all treated
groups conpared to controls. Mean nunber of corpora |utea was significant at
600 ng/ kg/day.","Mean fetal body weight for all treatnent groups significant at
p<0. 05 or p<0.01 (600 ny/kg/day), Mean nunber of corpora lutea for 600 ng/kg/day
significant at p<0.05.","No biologically neaningful differences in appearance or
behavi or were noted in any of the treatnent groups. At necropsy all animals
were found to be internally normal with the exception of two controls aninals
(yellow fluid in intestines, 2 mm hydrocele on the |eft oviduct) and one ani na
in 600 ng/ kg/ day (hydronephrosis). A dose-related reduction in nmean body wei ght
gain was noted over the entire treatnent period for all treated groups comnpared
to control. A sinmilar pattern was al so observed for the adjusted body wei ght
gain (fermal e wei ght exclusive of uterus and contents). Statistical significance
was not reported.

A statistically significant reduction in mean fetal body wei ght was observed in
all treated groups when conpared with the control. However, the reductions may
not be indicative of a true conpound effect as the reported val ues for al
treated groups exceeded the historical control value, and the test control val ue
was unusually high. There was a statistically significant reduction in the nmean
nunber of corpora lutea in the 600 ng/ kg/ day group when conpared with the
control group. However, this was not considered treatnent-rel ated because

ovul ation and inplantation occur prior to test article adm nistration.

There were no biologically neaningful or statistically significant differences
in the nean nunber of viable fetuses, early or |late resorptions,
postinplantation | oss, total inplantations or the fetal sex distribution in any
of the treated groups when conpared to the control group. The nmean nunber of
corpora lutea in the 50 and 300 ng/kg/day groups was al so conparable to the
control value. Nonviable fetuses were not observed in any of the study groups
i ncluding the controls.

No mal formati ons were observed in the control, 50 or 300 ng/kg/day groups. One
mal f or mati on, neni ngocel e, was observed in one fetus fromone litter in the 600
ng/ kg/ day. The nunber of fetuses and litters with genetic or devel opnenta
variations in all treated groups was conparable to the control group.","A dose
rel ated reduction in nean maternal body wei ght gain was noted over the entire
treatment period for all treated groups when conpared with the control group. A
simlar pattern was observed for the adjusted body weight gain (fenale weight
exclusive of uterus and contents). The nmpost notable reduction in nean materna
body wei ght gain occurred in the 300 and 600 ng/ kg/ day groups during the first
three days of the treatnment period (gestation days 6 through 9) and the | ast
four days of the study period (gestation days 16 through 20). However, these
results are apparently not statistically significant since the report does not

i ndicate statistical significance. A reduction of nmean fetal body wei ght
occurred in all treated groups when conpared with the control group. However,
the inportance of this reduction is unclear since the nmean fetal body wei ghts of
all groups including the control were above the average as reported by the nean
hi storical control of this |aboratory. The exceptionally high control value



(outside the range of historical control) nmay have contributed to the
statistical significance between treated and control groups.

Treatnment with Sanpl e-01188001 (p-nethylstyrene) did not produce a teratogenic
response when administered orally to pregnant rats at a dosage |evel of 600

ng/ kg/ day or |ess.","Acceptable”,"Al|l key paraneters (i.e., doses, nunber of

ani mal s, observations, etc.) were appropriate and described in the
study. ", "Pregnant Charles River COBS CD rats were used to establish dosage

| evel s of Sanple 01188001 for a teratology study. Dosage |evels of 0, 50, 200,
400, 800, and 1200 ng/ kg/ day were adm nistered orally by gavage as a single
dai |y dose on days 6 through 19 of gestation, at a constant vehicle volune of 5
m /kg. The control group received the vehicle only, olive oil, on a conparable
regimen. Uterine exan nations were performed on all surviving fermal es on
gestation day 20. Survival in the control, 50, 200, 400, and 800 ng/kg/ day
dosage group was 100% One fenmle in the 1200 ny/ kg/ day treatnent group died on
gestation day 10. A cause of death could not be determ ned at necropsy. There
were no biologically neaningful differences in appearance and behavi or
attributable to treatnment with Sanple 01188001 in the 50, 200, 400, or 800

ng/ kg/ day treatnent groups when conpared to the control group. Increases in
yel | ow stai ning around the nouth and anogenital region and excessive salivation
were observed in a fewrats in the 1200 ng/ kg/day dosage group. A slight
decrease in nmean maternal body weight gain in the 50 and 200 ng/ kg/ day treat nment
groups, a nmoderate decrease in the 400 and 800 ny/kg/ day dosage groups and a
severe reduction in the 1200 ng/ kg/day group were noted. These effects were
dose related. Wen conpared to the control group, there were no biologically
meani ngful differences in nmean uterine exanination values in any of the Sanple
01188001 treatnent groups.

Based on these results, a dosage |evel of 800 ng/kg/day woul d be considered
excessive for a teratology study in rats with Sanple 01188001

This pilot study was acceptable for deternining doses for a teratol ogy
study.","Teratology Study in Rats (MCTR-302-79), International Research and
Devel opnent Corporation Study No.: 450-025, October 8, 1981. M3020-79.

Pilot Teratology Study in Rats (MCTR-309-79), International Research and

Devel opnent Corporation Study No.: 450-024, January 14, 1981. M3090-79.",
3012001152124. 00, 3, 1/ 30/ 01 0: 00: 00, "p- net hyl styrene

Test Article ID#: MCTR-303-79 (01188001)

Purity: 97%

Addi ti ves: None reported

Carrier solvent: None

Cont ami nants: None reported

Chemni cal formula

C9H10",," Ot her", "Yes", 1980, "rabbit","Dutch","F", 0,16, "Oral ", "6-27", "once daily,
7 days/wk","50, 100, and 150 ng/ kg/day", "Yes","Chi-square test and/or Fisher's
exact test for male to female fetal sex distribution and nunber of litters with
mal f ormati ons, Mann-VWhitney U-test for early and |l ate resorptions and
posti npl antation | oss, ANOVA with Dunnett's test for other endpoints","Sexually
mature virgin female Dutch Belted rabbits (6 nonths of age, 2.194 to 2.970 kg)
were insem nated and ovul ati on was i nduced by an injection of chorionic
gonadotropin. Prior to insenm nation, femal es were randomy assigned to one
control group and three treatnment groups consisting of 16 rabbits each. The
test substance was dispensed daily and adninistered undiluted orally by gavage,
as a single daily dose. The test article was adm nistered under a ventilation
hood at dosage | evels of 50, 100, and 150 ng/kg/day at total dosage vol unes of
0.056, 0.112, and 0.169 m /kg, respectively. The test article admnistration
began on day 6 and continued up to and including day 27 of gestation. The



control group received distilled water only on a conparable reginen at a tota
dosage vol une equivalent to that of the highest dosage group (0.169 m/kg).

Prior to treatnment, the fermal es were observed daily for nortality and overt
changes i n appearance and behavior. The females were observed daily for
nortality and clinical signs of toxicity on days 6 through 28 of gestation. A
gross necropsy was perfornmed on all rabbits not surviving to the schedul ed
sacrifice in an attenpt to determine the cause of death. Tissues were preserved
in 10% neutral buffered formalin only as deened necessary by gross findings.

The fetuses fromthese dans were examnmi ned externally and preserved in 10%
neutral buffered formalin. Individual maternal body wei ghts were recorded on
gestation days 0, 6, 12, 18, 24, and 28.

On gestation day 28, all surviving femal es were sacrificed by injection of an
overdose of sodium pentobarbital. Inmediately follow ng sacrifice, the uterus
was exised and wei ghed and the fetuses were renoved. The nunber and | ocation of
vi abl e and nonvi abl e fetuses, early and | ate resorptions and the nunber of total
i mpl antations and corpora |lutea were recorded. The abdomni nal and thoracic
cavities and organs of the danms were exam ned for grossly evident norphol ogica
changes and the carcasses discarded. Uteri from fenmales that appeared nongravid
wer e opened and placed in a 10% ammoni um sul fi de solution for confirmation of
pregnancy status.

All fetuses were individually weighed and exani ned for external malfornations
and variations, including the palate and eyes. Each fetus was di ssected,
internally sexed and exam ned for visceral nalformations and vari ations,
including the brain by a md-coronal slice. The eviscerated, skinned fetuses
were fixed in alcohol, nmacerated in potassium hydroxide and stained with
Alizarin Red S for subsequent skeletal exam nation. Fetal findings were
classified as mal formati ons or genetic or devel opnenta
variations.",">",150, "nmg/ kg- bw', "Reproducti ve paraneters",">", 150, "ng/ kg-

bw', "Reproducti ve paraneters”,">", 150, "ng/ kg-bw', "Skel etal or soft tissue
abnormalities",">", 150, "ng/ kg- bw', "Skel etal or soft tissue abnornmalities", "Not
avai l abl e", "None observed", "None observed", "None","There were no biologically
meani ngful differences in nmean maternal body weight gain in any of the treated
groups when conpared to controls. A slight reduction in nmean maternal body

wei ght gain was noted in the 100 ng/kg/day group. However, this was considered
due to random occurrence as no corresponding trend was noted in the 150

ng/ kg/ day group. There were no biologically nmeaningful differences in the mean
nunmbers of corpora lutea, total inplantations, early or |late resorptions,
postinpl antation | oss, viable fetuses, the fetal sex distribution or nean feta
body wei ght in any treatnment groups conpared to controls. A slight reduction in
t he nean nunber of total inplantations with a correspondi ng decrease in the nean

nunber of viable fetuses was observed at the 150 ng/ kg/day |evel. These
reducti ons were probably the result of a decrease in the nean nunber of corpora
| utea which was al so seen at this level. However, this was not considered

treatment-rel ated as ovul ation occurred prior to test article admnistration
Nonvi abl e fetuses were not observed in any of the study groups.

There were no biologically neaningful or statistically significant differences
in the nunber of litters with malformations in any treatnent group conpared to
controls. No mal formati ons were observed in the 150 ng/kg/day group. In
addition, there were no biologically neaningful differences in the nunber of
fetuses (and litters) with genetic or devel opnental variations in any treatnent
group conpared to controls.","Ten rabbits died prior to schedul ed sacrifice

bet ween days 9 and 21 of gestation. An intubation error was cited as the
probabl e cause of death of four rabbits; one each in the 50 and 150 ng/ kg/ day



group and two in the 100 ng/ kg/day group. Pneunpnia was established as the
cause of death for five animals; two each in the 50 and 100 ng/kg/ day groups and
one in the 150 ng/kg/day group. One animal at the 100 ng/kg/day group died

wi t hout apparent cause.

Treatment with Sanple 01188001 (p-nethylstyrene) did not produce a teratogenic
response when administered to pregnant rabbits at a dosage |evel of 150

ng/ kg/ day or less.","Acceptable","Al|l key paranmeters (i.e., nunber of doses,

ani mal s, observations, etc.) were appropriate and described in the study.","A
pil ot study was conducted to determ ne the dosage levels for the teratol ogy
study. The nethods were simlar to those previously described, except 5 animals
were used per treatnent group. Pregnant Dutch Belted rabbits were orally dosed
as a single daily dose on days 6 through 27 of gestation. The doses were 50,
200, 400, 800, and 1200 ngy/kg/day. Survival in the control and 50 ng/ kg/day was
100% Al rabbits in the 800 and 1200 ng/ kg/ day groups di ed between gestation 6
and 11. In the 400 ng/kg/day group, three rabbits died between gestation days 7
and 17 and one rabbit in the 200 ng/ kg/day died on gestation day 19. There were
no bi ol ogi caly neani ngful differences in appearance or behavi or or nean materna
body weights in the 50 ng/kg/day. A reduction in the anount of fecal materia
beneath the cages of a few rabbits in 200 and 400 ng/ kg/ day groups was observed.
At postnortem exani nati on, erosions of the stomach nucosa were observed in a few
rabbits in 200 and 400 ng/kg/day and in a magjority of rabbits in 800 and 1200
ng/ kg/ day. A nean naternal body wei ght |oss occurred in the 200 ng/ kg/ day group
during the first six days of treatment. However, weight gains were conparable
to the control group over the entire treatnment period. Prior to death, nmaterna
body wei ght | osses were noted in a magjority of rabbits in 400 ng/kg/day. Mean
uterine exam nation values for all treatnent groups were conparable to the
controls. There were no biologically neaningful differences in the mean nunbers
of corpora lutea, total inplantations, postinplantation |oss, early resorptions
or viable fetuses in any treatnent groups compared to controls. Nonviable
fetuses and | ate resorptions were not observed in any group

Based on these results, a dosage |evel of 200 ng/kg/day woul d be considered
excessive for a teratology study in rabbits with the test substance.

This pilot study was acceptable for deternining doses for a teratol ogy
study.","Teratol ogy Study in Rabbits (MCTR-303-79), International Research and
Devel opnent Corporation Study No.: 450-029, January 6, 1982. MO030-79.

Pil ot Teratology Study in Rabbits (MCTR-311-79), International Research and
Devel opnment Corporation Study No.: 450-028, January 21, 1981. M3110-79.",
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3012001152124. 00, 1, 1/ 31/ 01 0: 00: 00, "p- net hyl styrene

Test Article |D#: MCTR-144-79

Purity: A value of 99.7% was assumed for dosage cal cul ati ons

Addi tives: None reported

Carrier solvent: Oive oil (1 m/kg)

Cont ami nants: None reported

Chemi cal formula: CO9H10",,"Cther™, "Yes", 1980, "rat", "Fi scher

344" ,"Bot h", 15, 15,"Oral ", 90, "once daily, 7 days/wk","50, 100, 300, 700, and 1500
ng/ kg", "Yes","Term nated after 13 weeks of dosing","ANOVA with Scheffe's or
Ganes and Howel |'s test","The test substance was suspended in olive oil and
admi ni stered once daily by oral gavage for 90 consecutive days to nale and
femal e rats (Fisher-344; approximately 6 weeks old). The concentrations were
50, 100, 300, 700, and 1500 ng/ kg and the volume of olive oil adm nistered to
animals was 1 m/kg. A vehicle control (1 m/kg) was also enployed. All rats
were observed for nmortality and noribundity twi ce daily, and body wei ght, food
consunption, and signs of toxic and pharnmacol ogic effects were recorded weekly
during the study. dCinical |aboratory studies were performed on all surviving
animals at week 14 at the tine of termnal sacrifice. Blood sanples for
hemat ol ogy and clinical chem stry determ nations were collected fromthe orbita
sinuses of animals. Urine sanples were collected by housing the rats

i ndi vidually overnight in nmetabolismcages with water ad |ibitum

Necr opsi es were perfornmed on all animals found dead or sacrificed noribund
during the study. After thirteen weeks of treatnment all surviving animls were
sacrificed, necropsied, and gross observations recorded. Organ weights were

al so obtained. The follow ng preserved tissues fromall animls were exam ned
m croscopically: lungs, liver, kidneys, testes or ovaries, and prostate or

ut er us.

All statistical analyses were evaluated at the 5.0% probability

level .","=",300, "ng/ kg- bw', "Decrease in body wei ght, organ

hi st opat hol ogy", "=", 700, "ng/ kg- bw', "Decrease in body wei ght, organ

hi st opat hol ogy"”, "Not avail abl e","The survival rate of the 1500 ngy/kg/day group
was significantly | ower than controls. A significantly lower growh rate

t hrough week 13 was observed in 700 and 1500 ng/kg/day. A significant increase
in mean hematocrit and erythrocyte val ues was observed in 1500 ny/kg/ day.
Several significant differences in various organ wei ghts were observed in 700
and 1500 ng/ kg/ day. Conpound-rel ated hi st opat hol ogy was observed in |ung
sections fromaninmals treated at 700 and 1500 ng/ kg/day.","All statistica

signi ficance was observed at p<0.05.","The survival rate of nales and females in
1500 ng/ kg/ day were signigicantly | ower than that of controls. Total deaths
were as follows: 0/30, 0/30, 0/30, 1/30, 3/30, and 19/30 for control, 50, 100,
300, 700, and 1500 ng/ kg/day, respectively. A significantly |ower body wei ght
was observed in 100, 700 and 1500 ng/kg/day in nales at week 13 and in fenales
in 700 ng/ kg/day at initiation. The nean body weights in the nale treated
groups were consistently | ower than those of the control throughout the study,
and the growh rate through week 13 for 700 and 1500 ny/ kg/day was significantly
| ower than that of the controls. No treatnent-related clinical signs were
apparent during the study. No significant differences in food consunption in
the treated groups were noted



Al t hough several statistically significant differences were noted in hematocrit,
erythrocyte counts, blood urea nitrogen, total protein and al bumin, all of these
val ues were within acceptable |laboratory limts. The results of urinalyses were
general |y unremarkabl e.

No apparent conpound-rel ated gross pathol ogy findings were noted. The follow ng
organ weight alterations were considered the result of conpound adm nistration
at 700 and 1500 ng/ kg/day: increase in relative brain weight (male); increase in
rel ati ve and decrease in absolute heart, kidney, and testes weight (male);
increase in relative liver weight (male, and at 300 ng/kg/day); increase in

rel ati ve and absolute liver weight (female, and at 300 ng/kg/day); and increase
in relative kidney weight (female).

Conpound-rel at ed hi st opat hol ogy was observed in lung sections fromtreated
animals. At 700 and 1500 ny/ kg/ day groups, there was evidence of severe
irritation of the bronchial and bronchiolar epithelium An addition conmpound
effect in all treatment groups was the exacerbation of nultifocal chronic
pneunonitis and focal hyperplasia of bronchial and bronchiolar epithelium
These | esions were primarily linmted to animls receiving 700 or 1500

ng/ kg/ day. ", " The NOAEL and LOAEL for male and female rats orally dosed for 13
weeks with MCTR-144-79 was not reported in the study. However, it appeared to
be 300 and 700 ng/ kg/ day, respectively. These values are based on significant
di fferences in body weights and organ hi stopathology. 1In the high dose group
(1500 ng/ kg/ day), 63%nortality was observed.","Acceptable","A | key paraneters
(i.e., doses, nunber of aninals, observations, etc.) were appropriate and
described in the study.","MCTR-144-79 was evaluated in a fourteen-day repeated
dose (by oral gavage) study in nmale and female rats at the dose |levels of 200,
560, 920, 1280, 1640, and 2000 ng/ kg of body weights. This study was designed
to obtain nortality data in order to establish the high dose to be used in the
90-day oral gavage study. N ne of ten animals in 2000 ng/kg died within five
days of dosing. 1In the five remaining groups, all but two aninmals survived the
14-day observation period. The incidence of clinical observations increased
from 200 to 1640 in a dose-related fashion. Cinical observations included
depression, rough coat, urine stains, soft feces, red stains on nose and/or
eyes, hunching, and thinness. A NOAEL was not reported in the study, but based
on the clinical observations, it appears to be 200 ny/kg/ day.

A chronic toxicity study was conducted. PMS was adm nistered by oral gavage, as

solutions in olive oil, to 3 groups of 60 male and 60 fenmal e weanling Fischer
344 rats for 16 nonths, at doses of 67, 200, and 600 ny/kg/day. Another group
of 60 nmales and 60 fenmmles, dosed with only olive o0il, served as controls. Each

rat received 0.5 nm/kg of olive oil daily, with or without PM5. The assessnent
of the toxic effects of PM5S was based on clinical observations, body weights,
food consunption, hematol ogic, serum chem cal and enzynol ogi ¢ neasurenents,

uri ne anal yses, organ wei ghts, and gross and m croscopi c eval uati on of
organs/tissues. The administration of PM5S at a dose of 600 ng/kg/day resulted
in increased nortality, decreased body weights, and, predom nately in fenmales,

i ncreased liver weights. At a dose of 200 ng/kg/day, there were increased
nortality, decreased body weight in males, and, in females, increased |iver
weight. During the progress of the 12 nonth schedul ed sacrifice, projections
(nodul es) on the craniad surface of the liver were seen in sone rats,
distributed in both sexes in all experinmental groups including the controls.
Nei t her the cause(s) nor the possible biological fate and role of these liver
nodul es coul d be determ ned, although the test material clearly was not a factor
in their devel opment. Because of the high incidence of this confounding factor
in the primary target organ for PMS toxicity, it was decided to termnate the
study at 16 nonths.



Based on the evaluation of all the test paraneters, the NOAEL in this study was
67 ng/ kg/ day.

This study is acceptable based on the description of appropriate key
paranmeters.","Subchronic Toxicity Study in Rats, MCTR-144-79. Hazleton
Laboratories Project No. 230-217, July 25, 1980. ML440-79.

Fourt een-day Repeated Dose Study in Male and Fermal e Rats, Hazleton Laboratories
Project No. 230-218, Novenber 28, 1979. ML441-79.

Chronic Toxicity of PM5S in Rats, Mobile Environnental and Health Science
Laboratory, Study No.: 2151-80, July 16, 1984.","Y"

3012001152124. 00, 2, 2/ 6/ 01 0: 00: 00, " p- et hyl styrene

Test Article |ID#: 02298001

Purity: p-M5 97% m M 3%

Addi tives: None reported

Carrier solvent: None

Cont ami nants: None reported

Chemical formula: COH10",," Ot her", "Unknown", 1980, "rat", " Sprague-

Daw ey", "Bot h", 15, 15, "I nhal ati on", 90,"6 hr/wk, 5 day/wk","100, 500, 1600
(reduced to 1300 in week 7) ppni,"Yes","Term nated after 13 weeks of

dosi ng", "ANOVA, Dunnett's test or Kruskal-Vallis, Dunn","Male and femal e
Sprague-Dawl ey rats (approxi mately 48 days ol d) were exposed six hours per day,
five days per week for 13 weeks at target concentrations of 100, 500, and 1600
ppm (reduced to 1300 ppmin week 7 due to excess nortality). Measured
concentrations were 101, 505, 1583 ppm (reduced to 1313 after 27 exposures),
respectively. The exposure concentrations were generated by flash evaporation
of the test material. The stainless steel and glass chanmber in which the
animal s were exposed had a total volune of one cubic neter with an effective
exposure volume of 760 liters. They were operated dynanmically at an air flow
rate of 190 liters/mnute. This flow rate provided one conplete air change
every 5.3 minutes and a 99% equilibriumtinme of 24.2 mnutes. At |least three
sanpl es were drawn from each exposure chanber each day.

There were 15 nale and femal e animals per dose. A control group of rats exposed
to air alone was al so enployed. Hematology, clinical chemistry, and urinalysis
paranmeters were neasured for five aninmals/sex/group during week 5 and al
surviving animals during week 13. Ophthal noscopi ¢ exam nations were perforned
pretest and at term nation. G oss post nortem exam nations were perfornmed and
ti ssues saved for all animals. At the tine of necropsy on sacrificed animals,
the follow ng organ wei ght/body wei ght ratios were cal cul ated: gonads (ovaries

or testicles, with epididynides, paired), kidneys (separately), liver and
lungs.","=",505,"ppn(air)","Mrtality, body weights, physical signs, hematol ogy
and clinical chem stry","=",1313,"ppmiair)","Mrtality, body wei ghts, physica

si gns, hematol ogy and clinical chemistry","101, 505, 1583 (reduced to 1313 after
27 exposures","No significant effects were observed at 100 ppm Observations of
the rats during the study revealed a slight (but not statistically significant)
i ncrease in physical signs (excessive |lacrimation, chronodacryorrhea) for 500
ppm There were | ower hematocrit values for males at 500 ppm At 1600 ppm
excess nortality was observed. In addition, marked increase in physical signs,
decreased in body weights and hematocrit val ues, decreases in nean liver and
ovari an weights, and increases in serum glutamte pyruvate transam nase and

al kal i ne phosphatase activities were observed.", "Several paraneters were
statistically significant in 1600 ppm at p<0.01 or p<0.05.","Based on infrared
anal ysis, the animals in 100 ppm and 500 ppm nom nal concentrations, received
exposure to cunul ati ve nean concentrations of 101 and 505 ppm respectively.
Animal s in 1600 ppm were exposed to a cunul ative nmean concentration of 1583 for
27 exposure days. At this time, due to nortality and overt responses to



treatment, exposures were termnated for a five day period and exposures at a
nom nal concentration of 1300 ppm (nmeasured 1313 ppm) were reconmenced and
continued until term nation.

During the first week of exposure, two fermale rats in 1600 ppm di ed and were
replaced with those of equival ent weight fromthe same shipnent. Subsequently,
three other fenmale rats and a male from 1600 ppm di ed on days 8, 16, 88, and 36,
respectively and were not replaced. These six deaths were attributed to
treatment.

Qbservations revealed a slight increase in the nunber of signs for 500 ppm

i ncl udi ng excessive lacrimation, chronodacryorrhea, yellow ano-genital staining,
and swol |l en eyes/eyelids. Animals in 1600 ppm exhibited a marked increase in
the above signs and additional signs of matted fur, increased activity,

uncoordi nated body novenent, general body trenors, |oss of bal ance, slow
righting reflex, lack of support, prostration, and hunched appearance. These
signs were nost prom nant during the first four to five weeks while the animals
were exposed to 1600 ppm Foll owi ng reduction of the Ievel to 1300, these signs
decreased or abated with the exception of matted fur

Mean body weights for 1600 ppm nal es were significantly decreased (p<0.01) on

weeks 1 through 7, and significantly decreased (p<0.05) on weeks 8 and 9. The
reduced mean body weights were nore marked during the 1600 ppm exposure. The

body wei ght increnents showed evi dence of normalization follow ng reduction of
exposure concentration to 1300 ppm

The interimand term nal hematol ogy exani nations reveal ed the nean tota

| eukocyte values for 1600 ppmfemales to be significantly el evated (p<0.05)
conpared to controls. There were no simlar findings in males. At termnation
t he nean hematocrit values for males in 500 and 1300 were | ower than controls
(p<0.01). This small reduction is of dubious toxicological significance. Mean
serum gl utamate pyruvate transam nase (both sexes) and al kal i ne phosphat ase
(femal es) activities were increased at 1600 ppm after five weeks. The GPT were
conparable to controls at termnation. Slight reductions in blood glucose at
the high Ilevel (both sexes) were seen after five weeks and at term nation

al though only in females at termnation did this difference fromcontrols attain
statistical significance.

The nean absolute and relative liver and ovarian weights in 1600 ppm fenal es
were significantly el evated (p<0.01) conpared to controls. In nales at this

| evel, the absolute liver weights were conparable to controls although the
relative weights were slightly higher (8% than controls. The absolute and
relative liver weights in femal es at 100 ppm were | ower than controls (p<0.05).
This is not considered treatnment rel ated.

No ocul ar abnornmalities were observed which were related to the exposure of the
test substance. No nmacroscopic or mcroscopic | esions were detected that was
related to the test substance.","Six rats died (1 male, 5 females) at 1600 ppm
during the first eight weeks of the study. This exposure was reduced to 1300
after 27 exposures. Because of this change, the LOAEC cannot be reliably
estimated. However the NOAEL remmins at 500 ppm Body wei ght increnents were
decreased in males at the 1600 ppm but after reduction to 1300 ppm showed signs
of normalization. |Increased |eukocyte nunbers, serum glutanmate pyruvate
transam nase and al kal i ne phosphatase activities and reduced bl ood gl ucose were
observed at 1300/ 1600 ppm ", "Acceptable","Al |l key paranmeters (i.e., nethods of
exposure, nunber of animals and observations) were appropriate and described in
the study.","A two-week inhal ation study (MCTR-241-79) in rats was conducted to



find concentrations for a 13-week inhalation study. Test concentrations were
125, 250, 500, 1000, and 1600 ppm During the exposure, rats in 1600 ppm showed
i ncreased groom ng activity, ocular and oral secretions, respiratory
abnormalities, prostration, yellow staining of the ano-genital area,
neuronuscul ar i npairnent and in sone cases, trenors. Less severe or frequent
responses were seen in 1000 ppm No abnornmalites were detected at | ower |evels.
Increased |iver weights were observed in rats of both sexes in 1600 ppm and for
mal es in 1000 ppm

MCTR- 243-77 was administered to ten male and ten femal e Sprague-Daw ey rats for
one hour per day, five days a week for two weeks. One group was exposed to an
average of 35.6 m/hr of the test substance; the average exposure |evel was 3470
ppm  Anot her group was exposed to an average of 32.8 m/hr of the test

subst ance; the average exposure | evel was 3200 ppm Excessive secretion from
the nmouth and nose, trenbling and jerking novenents, shall ow breathing and
little or no response to stinmuli were observed during or follow ng exposures.
However, a few hours after each exposure, the rats all appeared normal. The

hi st opat hol ogi cal eval uation of tissues fromall rats exposed to the test
substance reveal ed no distinct or consistent treatnment rel ated changes. No
treatment-related nortality was observed.","A 13-week Inhal ation Toxicity Study
of para-nmethylstyrene in the rat, Bio-dynamcs Inc. Project No. 79-7327,
November 11, 1980. 11-80

A two-week I nhalation Toxicity Study of MCTR-241-79 in the Rat, Bio-dynamcs
Inc. Project No. 79-7348, June 30, 1980. WM410-79

Subacute Inhalation Study in Rats with MCTR-243-77, WL Research Laboratories,
Inc., Project Nunmber: WL-1060-77. M431-77","Y"

3012001152124. 00, 3, 2/6/01 0:00: 00, "p-net hyl styrene

Test Article ID#: MCTR-243-77

Purity: 100% assuned for dosage cal cul ati ons

Addi tives: None reported

Carrier solvent: None

Cont ami nants: None reported

Cheni cal fornula: C9H10",,"Cther", "Unknown", 1977, "rabbit", " New Zeal and
white","Both",3,3,"Dermal ", 21,"6 hrs/day, 7 days/wk","0.5 and 2.0

m /kg","Yes","Term nated after 21 days of dosing", "None","The test substance was
applied to the skin of albino New Zeal and rabbits (three nales and three

femal es; weighing from2.05 kg to 2.55 kg) for 6 hours/day for a period of 21
consecutive days. The test concentrations were 0.5 and 2.0 m/kg and distilled
water (2 m/kg) served as controls. An application site of approximtely 25% of
the total body surface was clipped free of hair 24 hours prior to the start of
the study and once weekly thereafter to prevent an accunul ati on of test
substance on the site and to permit observation for skin irritation. The
rabbits were wei ghed once a week and the dosage adjusted accordingly. One
rabbit per sex per dose |level was abraded at the test site before each
application. The test substance was neasured and delivered froma glass syringe
and spread evenly over the test site. Each rabbit was then placed in a Newran
harness to prevent oral ingestion and returned to its cage for a six-hour
exposure period. After the exposure period, the harness was renoved and the area
was rinsed with tepid water and thoroughly dried. The rabbits were observed
daily for any signs of toxicity or changes in behavior. Skin irritation was
scored before application and after rinsing each day.

The rabbits were bled fromthe ear artery with a needl e and bl ood was coll ected
for hematol ogi cal evaluation and serumwas collected for clinical chem stry. At
the end of the 21-day period, all rabbits were wei ghed and sacrificied. A
necropsy to observe gross |esions was perfornmed and tissues were taken and

eval uat ed hi stonorphologically.","<",1,"m /kg","Mderate to severe skin



irritation, decrease in body weight and increases in white blood cell and
neutrophile counts”,"<",1,"m /kg","Mdderate to severe skin irritation, decrease
in body weight and increases in white blood cell and neutrophile counts", " Not
avai l abl e","The test substance produced noderate to severe skin irritation at
0.5 and 2.0 m/kg","None reported","No signs of systemic toxicity or changes in
behavior attributable to the test substance were observed during the study and
no rabbits died during the period of dernal application with the test substance.
Skin irritation was observed in all rabbits dosed with 0.5 or 2.0 ml/kg. The
irritation was first observed on day one of the study and was characterized as
very slight erythema and edema in 0.5 m/kg and coriaceous skin and atonia were
observed in 2.0 m/kg. The skin irritation was generally nore severe in 2.0

m / kg throughout the study and the irritation was usually slightly nore severe
when observed approxi mately six hours follow ng application than during the 24-
hour observati on.

Foll owi ng application on the fifth day of the study, noderate to narked
fissuring of the skin at the application site occurred in the 0.5 nml/kg group
and marked fissuring was observed in all but one of the rabbits in the 2.0 m/kg
group. The irritation was generally observed to be noderate in 0.5 m/kg and
severe in 2.0 m/kg during the final week of the study with nmarked cori aceous
skin, fissuring and sloughing of the skin at the site of application in both
groups.

There was a dose related reduction in body wei ght gain which was considered to
be related to the pain and severe irritation at the site of test substance
application. The skin irritation appeared to have very little effect on the
hemat ol ogy val ues with the exception of the elevated white blood cell counts
observed in nost rabbits in 2.0 n/kg and a dose-related increase in segnented
and non-segnented neutrophiles in both treatment groups which indicate an
inflammatory process. The only effect on the clinical chem stry paraneters was
an elevation in SGOT which probably is related to the skin cell damage at the
application site.

There was no evidence of systemic toxicity in the tissues observed

m croscopically. The prom nent collecting tububles in the kidneys observed
grossly were within the linmts of normal for rabbits. The skin |esions observed
fromboth treatnments consi sted of thickening of the epidernis, congestion

edema, and inflammatory cellular infiltration in the derm s, and serum exudation
and necrotic cellular debris on the surface.","MCTR-243-77 produced no systemc
toxicity or changes in behavior when applied topically to albino rabbits for 21
consecutive days at the dose levels of 0.5 or 2.0 nmi/kg. The test mmteria
produced noderate to severe skin irritation which caused a reduction in body

wei ght gain and el evations in the white blood cell and neutrophile counts. The
purpose of this study was not to obtain a NOAEL or LOAEL.","Acceptable","Al key
paraneters (i.e., doses, nunber of aninmals and observati ons) were appropriate
and described in the study. The data were not analyzed statistically, but the
observations of skin irritation were unambi guous.",,"Subchroni c Percutaneous
Toxicity Study in Rabbits (21-day) with MCTR-243-77, WL Research Laboratori es,
Inc,. Project Nunmber: WL-1060-77. M2436-77.","Y"

3012001152124. 00, 4, 2/ 7/ 01 0: 00: 00, "p-net hyl styrene

Test Article |ID#: MCTR-251-79

Purity: 100% assuned for dosage cal cul ati ons

Addi tives: None reported

Carrier solvent: Oive oil (2.0 m/kg/day)

Cont ami nants: None reported

Chemi cal fornula: C9H10",,"Cther","Yes", 1979, "nouse", "Charl es River

CFW, "Both", 10, 10, "Oral ", 28, "once/ day, 7 days/wk","250, 500, 1000, 2000, and



4000 ng/ kg/ day", "No", "Term nated after 4 weeks of dosing”,"ANOVA with Dunnett's
mul ti pl e conparison tables","The test substance was suspended in olive oil and
adm ni stered once daily for 28 days by oral intubation to male and fenale
Charles River CFWmice (males, 24 to 29 g; fermales, 17 to 23 g) at
concentrations of 250, 500, 1000, 2000, and 4000 ngy/kg/day. Fresh solutions
were prepared weekly and the standard quantity of olive oil was 2.0 ml/kg/day.
There were 10 nale and 10 femal e rats per concentration.

All animals were observed three tinmes daily (Mnday through Friday) and tw ce
dai ly (weekends and holidays) for signs of overt toxicity, noribundity and
nortality. Individual body weights were recorded weekly beginning with the
pretest period. After 4 weeks of test substance adm nistration, all surviving
m ce were sacrificed and necropsied. At necropsy, organ weights were recorded
for liver, kidneys, and brain. All mce which died during the course of the
study were discarded.","<", 250, "ng/ kg-bw',"Clinical signs: reduced notor
activity, |abored breathing, reddish eyelids, and ventral abdonen

masses", "<", 250, "ng/ kg-bw',"Clinical signs: reduced notor activity, |abored
breat hi ng, reddish eyelids, and ventral abdonen nasses","Not avail able","Al
animals died in 1000 to 4000 ng/ kg/day within 24 hours follow ng dosing. Two
mal e animals died in 250 and 500 mg/ kg/day and 5 female animals died in 500

ng/ kg/ day. Conpound-rel ated signs were observed at 250 and 500

mg/ kg/ day. ", "Femal e |liver weights at 500 ng/kg/day were significantly different
fromthe | ow dosage group at p<0.01.","Death occurred in nost of the mice at
1000, 2000, and 4000 ng/kg/day within 24 hours after dosing. Cbservations just
prior to death included reduced notor activity, |abored breathing, |oss of
righting response, trenors, excessive salivation, hunched posture and
prostration. Moist yell ow substance around ventral neck and thorax was observed
in most male and fenale mce at the 500 ng/ kg/ day and somewhat | ess frequently
for male and female nmice at 250 nmg/ kg/ day. Conpound rel ated signs seen at 250
and 500 ng/ kg/day included reduced notor activity, |abored breathing, reddish
eyelids and ventral abdomen masses. During week 1 of the study, deaths occurred
in the | ower dosage levels; 8/ 10 males in both 250 and 500 ng/kg/day and 5/ 10
femal es in 500 ng/ kg/day. G oup nean body wei ght gains for nale and fenmale mce
at the 250 and 500 ng/ kg/day were simlar. No conpound-rel ated gross pathol ogic
| esi ons were observed in any of the mce which were sacrificed at study

term nation. No biologically significant differences were noted in the
conparison of the liver, kidney or brain weights when (in the absence of a
control group) the 500 mg/ kg/day group was conpared to the 250 ng/kg/ day
group.”,"The test article, p-nmethylstyrene was toxic at all |evels of

adm nistration. Wth nortality occurring anong the | ow dose (250 ng/ kg/ day)

mal es, as well as apparent signs of toxicity in both sexes, this |evel would be
considered too high to be used for the high I evel in the 90-day

study. ", "Unacceptabl e","This study is not acceptable for establishing a 28-day
repeat ed dose NOAEL or LOAEL. Clinical effects were noted at the | ow
concentration. In addition, no controls were enployed in the study. However,
the purpose of this study was to determne a high dose for a 90-day study.","An
oncogenicity study of PMS was conducted in Swiss nice (approxi mtely 6 weeks
old). The test subsutance was suspended in olive oil and given to male and
femal e mice (60 each per dose) once daily, 5 days/week for 83 weeks by ora
gavage. The test concentrations were 10, 50, and 250 ng/kg/day, and a vehicle
control (0.2 m /100 g) was enployed. Measurenents of individual body weight,
food and water consunption were perfornmed weekly for the first 13 weeks and then
bi -weekly. Observations for group behavior and nortality were done 3 tines a
day. A conplete necropsy was perfornmed on each ani nal and hi stopat hol ogy

exam nation was carried out on all tissues and organs taken at necropsy, in the
hi ghest dose and control group. The experinment was conducted in conpliance with
GLPs, 43FR59986, December 22, 1978, and Proposed Chronic Health Effects Test



St andards of the EPA, 44FR27334, May 9, 1979. Appropriate statistical tests,
i.e., ANOVA, Duncan's, Fisher's exact test, were enpl oyed.

The purity of the test substance neasured for four consecutive shipnments was in
excess of 99.75% A high resolution GC analysis to identify contam nants
reveal ed the presence of a variety of single ring aromatics, none present at a
concentration greater than 0.067%

No effects on survival, behavior or weight occurred anong the aninmals of a 3-
week range-finding test using dose rates of 10, 50 or 250 ny/ kg/day.

In the oncogenic study, no significant effect on survival was observed. At 79
weeks, percent survival ranged from81 to 87% with no relationship between dose
rate and response. |In male mce, reduced survival in treated groups was first
observed after approximtely 4 nonths of dosing. Maximal differences (~25%
between treated and control survival rates occurred during the second year
However, dose-response relations appeared to be conplex. High nortality |evels
occurred in the 10 ng/ kg/day group. Based on the nortality data alone, a clear
pi cture of the dose-survival relationship does not emerge for male nmice. Based
on other considerations, it was concluded that the reduced nmortality in mce
mce was the result of interaction between treatnment, a naturally occurring

di sease (primarily anyl oi dosis) and perhaps other factors as well

In femal es, body wei ght gain was depressed at 250 ng/kg/day; no effects on
wei ght gain were observed at 50 ng/kg/day or less. 1In males, there was no
effect of treatnment on body weight.

No specific or unique neoplasm arose as a result of treatnent. Hyperplasias and
tunmors, benign and malignant, were observed in henpl ynphoreticul ar tissues,

lung, liver, mammary gl and and sporadically in other tissues. The incidence of
t he individual neoplasnms were within the ranges historically observed in Sw ss
m ce. Considering the tunor types individually, there were no oncologically
significant differences between treated and control groups in either sex.
Considered in the aggregate, there were no increases in either the total nunbers
of tunors or the proportions of tunor-bearing aninals in treated aninals or

ei ther sex.

It is concluded, therefore, that ingestion of PMS at rates of 250 mg/ kg/day or
| ess did not induce the formation of neoplasns, nor did it influence the natura
rates of neoplasia in Swiss nice

The NOAEL of PMs, after lifetime ingestion by female Swiss mice, is 50

ng/ kg/ day. The lifetinme ingestion of PM5S by nmale Swiss mice at rates of 10-250
ng/ kg/ day appears to reduce survival via conplex interaction with disease(s)
found naturally in the popul ation.

Thi s study was acceptabl e based on an appropriate test design.","4-Wek Range-
Finding Study in Mce, International Research and Devel opnent Corporation
Project No.: 450-021, April 24, 1980. M280-79.

Eval uati on of Oncogenic Potential of Para-nethylstyrene (PMS) in Mce, Mbi
Envi ronnental and Health Science Laboratory, Study No:291-80, July 13, 1984.
290-80.","Y"

3012001152124. 00, 5,2/ 7/01 0:00: 00, "p-net hyl stryene

Test Article |D#: MCTR-92-78

Purity: Unknown

Addi tives: None reported

Carrier solvent: None



Cont ami nants: None reported

Chemical formula: CO9H10",,"Other", "Yes", 1978, "rat", " Sprague-

Daw ey", "Bot h", 15, 15,"Oral ", 90, "once daily, 5 days/wk","0.1, 0.3, and 0.6

m /kg","Yes","Term nated on the norning after the 64th dose","Student's t-
test","The test substance was adm nistered daily, 5 days/week for 90 days hy
oral gavage to male and fenml e Sprague-Dawl ey CD rats (15 each per
concentration) at concentrations of 0.1, 0.3, and 0.6 m/kg. A control group
was adnministered 0.6 m/kg of distilled water. Individual body wei ghts were
taken initially and weekly thereafter. All aninmals were observed for clinica
signs and nortality daily. On the norning after the 64th dose (90 days after
study initiation), the animals were sacrificed and gross necropsied. Tissues
were preserved for histology. Blood and urine was obtained on days 0, 30, 60 and
90 for hematol ogy, clinical chem stry and urinalysis.”,"<",0,"m/kg","Changes in
several organ weights","<",0,"m/kg", "Changes in several organ wei ghts", " Not
avail abl e","There were significant decreases in body weights in 0.3 (nmale) and
0.6 (nmale and female) m/kg. Significant changes in organ wei ghts were observed
at all test concentrations.","All statistical significance noted bel ow was at
p<0.05.","Only 2/30 nortalities were observed in each treatnent group
Significant decreases (p<0.05) in body weight were observed for nmales at 0.3

m /kg and both nales and females at 0.6 ni/kg. 1In general, control and test
group food consunption were simlar. All groups were within normal limts for
hemat ol ogy values. No trends in blood chenmistry were observed for the treatnent
groups conpared to controls. There were no consistent differences in urinalysis
data between test groups and controls. Wth the exception of the first day of
dosing, all test aninmals exhibited increased notor activity or salivation or
both i medi ately after dosing. These were not seen on days when no dosing
occurred (weekends). The only consistent change upon necropsy was an area of
excoriation near the side of the nmouth where the dosing needl e was inserted.
Signi ficant organ weights were as follows: 0.1 m/kg; fermale heart (increased),
group liver (increased), female spleen (increased), fermal e and group ki dneys

(i ncreased), fermal e adrenals (decreased), 0.3 nl/kg; female heart (increased),
group heart (increased), female and group liver (increased), femal e and group
spl een (increased), female and group ki dneys (increased), and nale adrenals
(increased), 0.6 m/kg; fenmale heart, liver, spleen and ki dneys (increased),
mal e ki dneys (decreased).","Test article MCTR-29-78 was admi nistered by ora
gavage for 5 days per week over a 90 day period to rats at levels of 0.1, 0.3,
and 0.6 m/kg. Overt synptons of toxicity were primarily increased notor
activity and increased salivation. The test article caused a bald area around
the nouth due to physical contact with the test material. The males exhibited a
dose- dependent decrease in weight gain wi thout a decrease in food consunption.
There were no obvious conpound rel ated effects on hematol ogy, urinalysis, or

bl ood chem stry values. Histopathologically, the only conpound related | esion
was the excoriation around the nmouth and, when it occurred, direct-contact
damage to the lungs. There were changes in several organ weights in al

treatment groups. The NOAEL and LOAEL were not reported but was below 0.1

m / kg, the | owest concentration tested.", "Unacceptable","There was no
description of the purity or specific gravity of the test substance. The dosage
was reported as ""m/kg"" and not ""ng/kg maki ng conparison wi th other
toxicity data difficult. Significant changes were seen in organ weights at the
| owest concentration and the NOAEL and LOAEL coul d not be determ ned.","An
oncogenicity study of PMS was conducted in Sprague-Dawl ey rats (approximately 6
weeks old). The test substance was suspended in olive oil and given to male and
femal e rats once daily, 5 days/week for 108 weeks by oral gavage. There were 30
mal es/ group and 30 fenal es/group in the chronic study and 60 nal es/ group and 60
femal es/ group in the oncogenic study (except 90 mal es and fenal es/ group were
used in the high dose). The test concentrations for the chronic study were 10,
50, and 500 ng/ kg/day. The test concentrations for the oncogenic study were 10,



50, 250, and 500 mg/kg/day. A vehicle control (2.0 m/kg/day) was al so

enpl oyed. Measurenents of individual body weight, food and water consunption
were performed weekly for the first 13 weeks and bi-weekly thereafter
Cbservations for group behavior and nortality were done 3 tinmes a day. Bl ood
sanples for |imted hematol ogi cal and serum chem stry anal yses and sanpl es for
urine analysis were collected at 26 and 78 weeks of the study, fromthe first 10
surviving aninmals in numerical order per sex per group. Additional paranmeters
were neasured at 54 and 107 weeks. A conpl ete necropsy was perfornmed on each
ani mal and hi st opat hol ogi cal exani nati ons was carried out on all tissues and
organs taken at necropsy, in the highest dose and control group. The
experiments were conducted in conpliance with GLPs, 43FR59986, Decenber 22,
1978, and Proposed Chronic Health Effects Test Standards of the EPA, 44FR27334,
May 9, 1979. Appropriate statistical tests, i.e., ANOVA, Duncan's, Kruskal -
Wallis test, were enpl oyed.

The purity of the test substance neasured for four consecutive shipnments was in
excess of 99.75% A high resolution GC analysis to identify contam nants
reveal ed the presence of a variety of single ring aromatics, none present at a
concentration greater than 0.067%

No deaths occurred anmong the animals in a range-finding study. At an ora
gavage dose rate of 250 ng/kg/day for 21 days, PMS did not produce effects on
the survival, behavior or weight of the aninals.

Concurrent chronic toxicity (CT) and oncogenicity (ONCO studies were conducted.
The CT study, conducted at dose levels of 0,10, 50, and 250 ny/kg/day, was

term nated at 108 weeks. The ONCO study was conducted at dose rates of 0, 10,
50, 250, and 500 ng/ kg/day, and was designhed such that certain data fromthe
hi gh dose group woul d be interconparable with the CT study. Dosage in the ONCO
study was terminated at 108 weeks; the study was termi nated at 122 weeks.

Survival was reduced in males at 250 ng/kg/day in the CT study, and in nmales at
250 and 500 ng/kg/day in the ONCO study. |In both studies, differences between
treated and control groups were readily discernible at 6 nonths, and reached a
maxi mum di f f erence of ~20% during the second year of treatnent. Thereafter
survival rates tended to converge. Ferale survival was not affected by
treatment in either study. Body weights, body weight gain, food consunption and
wat er consunption were not affected by treatnent in either the CT or ONCO study.

Chem cal anal yses of three serum enzynmes (SGOT, SGPT and AP) were conducted at
26, 54, 78, and 107 weeks, as were hematol ogi ¢ eval uations of red bl ood cell and
white blood cell paraneters. Statistically significant differences between
treated and control groups were sporadic, and of no toxicol ogical significance.
A variety of standard bl ood chenical analyses and plasna clotting factors were
eval uated at 54 and 107 weeks. Statistically significant differences between
treated and control groups were randomly distributed and were interpreted as
stochastic variations in the data.

No | esions were associated with the increased nortality observed at dose rates
of 250 and 500 ng/kg/day in nale rats. There was no evidence of any specific

organ or systemtoxicity resulting fromthe ingestion of PM5 at dose rates of

500 ng/ kg/day or less, in nmales and fenal es.

No specific or unique neoplasm arose as a result of PMS treatnent. Hyperplasias
and tunors, benign and malignant, were observed in alnost all system and organs

in the test population as a whole. Greater nunber of neoplasns were observed in
the manmary gl and, pituitary, adrenal, uterus and henp-reticular tissues.



Lesser nunbers appeared in the pancreas, forestonmach, Zymbal gland, brain
subcutis and other sites. The incidence of the neoplasns were within ranges
commonly observed in the Sprague-Daw ey rat. Taking the tunor types

i ndividually, there were no toxicologically significant differences between
treated and control groups. Taken in aggregate, there were no treatnment-rel ated
increases in either the total nunber of tunors or the proportion of tunor-
bearing animals in each group

In conclusion, the ingestion of para-nethylstyrene at rates of 500 ng/kg/day or
l ess did not include the formati on of neoplasms, nor did it influence the
natural rates of neoplasia in Sprague-Dawl ey rats.

The NOAEL of PMS, after lifetinme ingestion by Sprague-Dawl ey rats, occur at dose
rates of 50 ng/kg/day in mal es and 500 ng/kg/day in fenmles.

The study was acceptabl e based on an appropriate test design.","90-Day Gavage
Toxicity Study of MCTR-92-78 in Rats, Springborn, Project No. 3046.22. M)921-78.
Eval uati on of Chronic Toxicity and Oncogenic Potential of para-Methylstyrene
(PMS) in Rats, Bologha Institute of Oncol ogy, Study No.: BT106bis and BT106. 41-
80 and 43-80.","N'
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Test Article |ID#: 11218001

Purity: 100% assuned for dosage cal cul ati ons

Addi tives: None reported

Carrier solvent: gelatin capsules

Cont ami nants: None reported

Chemni cal fornmula

C9H10", ," Ot her", "Yes", 1981, "dog", "Beagl e", "Both",2,2,"COral ", 28,"once daily, 7
days/wk", " 30, 100, 300, and 1000 ng/ kg/day", "Yes","Term nated after 28 days of
dosi ng", "ANOVA with Scheffe's nultiple pairw se conparison","The purpose of the
one-nonth study was to determ ne the maxi num dose tol erated by capsul e

adm nistration in male and fenal e beagle dogs and to provide data to be used to
set doses for a long-termstudy. The test material was drawn into a gl ass
syringe and i medi ately placed into a one-fourth ounce gelatin capsul es and
admi ni stered once daily for 28 days to two nale and two femal e beagl e dogs
(approximately 4 months of age) at concentrations of 30, 100, 300, and 1000

ng/ kg/ day. The volunme to be dosed was based on individual body weights and a
density of 0.89 nmg/m . A control group received one enpty capsul e/dog/day. The
capsul es were adm ni stered one-half hour after renoval of the food.

All animals were observed once daily for nortality or noribundity, and once

dai ly for appearance, behavior, excretory function, and discharges. Cinica
signs were recorded twice daily, food consunption was recorded daily begi nning
two weeks prior to treatnment, and body wei ghts were recorded weekly begi nning

ni net een days prior to treatnent. Several hematol ogy, clinical chem stry and
urinalysis endpoints were neasured in all animals at initiation and week 4.
Fol | owi ng 28-days of treatnent, all animls were weighed and sacrificed and
gross necropsies were perforned. At the tinme of sacrifice, the foll owi ng organs

fromeach ani mal were wei ghed: heart, lung, |iver, kidneys, adrenals,
t hyr oi d/ parat hyroi ds and gonads. Tissues were prepared for histol ogica
exam nation.","=",100, "ng/ kg-bw',"Clinical signs - trenors","=", 300, "ng/kg-

bw',"Clinical signs - trenors","Not avail able","Apparent treatnent-rel ated
changes in clinical observations consisted of trenors observed primarily in 300
and 1000 ng/ kg/ day. Body weights were slighly lower in 1000

ng/ kg/ day. ", " Statistical significance (p<0.05) was observed in a few clinica
chenmistry data and the relative liver weight at the high dose.","There were no
deat hs anmpobng the test animals during the 28-day period. Treatnent-related



clinical observations consisted of trenors, beginning on day 1 in one or both
mal es in 1000 ng/ kg/day for 25 out of 28 days, and in one or both fermales in
1000 ng/ kg/day for 22 our of 28 days. From days 9-28, trenors were observed on
13 days in 300 ng/ kg/day males and on 11 days in females. There were sporadic
i ncidences of trenors in 30 and 100 ng/kg/day. Changes in stool were noted
primarily in the treated groups. No statistically significant changes were
noted in the nean body wei ghts or body wei ght changes; however, the high dose
group gained | ess weight than controls. No apparent conpound-rel ated trends
were noted in daily food consunption

Anal ysi s of hematol ogy data reveal ed no statistically significant differences.
Al t hough still within normal limts, slight decreases were noted in the
erythrocyte count, henogl obin and hematocrit in 1000 ny/kg/day. Mean SGOT

val ues were significantly lower in 300 and 1000 ng/ kg/day at week 3. These
findings, as well as the remaining clinical chem stry data were within nornal
limts and did not appear to be conpound rel ated.

Anal ysis of nmean terminal body weights, organ weights, and organ/body wei ght
rati os revealed a slight increase in the absolute and relative |iver weight of
mal es and females in 1000 ng/ kg/day (significant in the relative weight). Al so,
the testes weight of one male in 30, 100, and 1000 ng/kg/day and both males in
300 ng/ kg/ day was noted to be about one-third the testes weight of males in the
control group.","Apparent treatnent-related changes in clinical observations
consi sted of trenors observed primarily in male and fermal es at 300 and 1000

ng/ kg/ day. Body wei ghts and body wei ght changes were slightly [ower in nales
and fermal es at 1000 ng/ kg/day. Although slight decreases were noted in
erythrocyte count, henogl obin and hematocrit in nmales and females in 1000

ng/ kg/ day and in SGOT levels in male and fenmales in 300 and 1000 nyg/ kg/day, al
these values were within normal limts. Alterations in relative and absolute
organ weights were noted for livers in the males and females in 1000 ng/ kg/ day
and testes in males. No treatnent-related trends were noted in food
consunption, gross pathol ogy or urinalysis.

The NOAEL and LOAEL were not reported. However, based on the clinical findings
of trenors, the NOAEL is 100 ng/ kg/day and the LOAEL is 300

ng/ kg/ day. ", "Acceptabl e","Al'l key paraneters (i.e., doses, observations,
exposure period) was appropriate and described in the study.","PMs was

adm nistered orally (by capsule) to groups of 6 nmale and 6 femal e beagl e dogs at
doses of 62.5, 250, and 1000 ng/ kg/day for 12 months. An additional group of 6
mal es and 6 fermal es served as controls; they received enpty capsules daily. The
hi gh- dose ani mal s exhi bited decreased body wei ght gain, and a generally poor
appearance; the m d-dose dogs also had slightly decreased wei ght gains. Trenors
were al so observed in nmales and femal es at 1000 ny/ kg/ day, mainly during weeks
14 and 15; however, neurol ogi c and neuropat hol ogi ¢ examni nations at the

term nation of the study reveal ed no differences between the controls and
exposed animals. Slight adverse effects were observed in the liver of the high-
dose animals; these included slight decreases in the |levels of serumtota
protein and al bumn, a slight increase in the |liver weight and a slight
retention of bile pignment in the liver cells and canaliculi, but no increase in
serumbilirubin. The m d-dose animals had slightly increased |iver weight-to-
body wei ght ratios, which were judged not to be of toxicological significance.

There was a consistent, slight effect throughout the study on the red bl ood
cells of the high-dose animals. After 13 weeks of treatnent, the nunber of red
bl ood cells, the henpgl obin concentration, and the hematocrit of the dogs
treated at 1000 ng/ kg/day were slightly below the normal range for control dogs;
t hroughout the remai nder of the study, there were no changes indicative of a



wor seni ng of the effect. When the hematol ogi c val ues were anal yzed by Dunnet's
test after appropriate correction for baseline values, there were no significant
di fferences between the control and 250 or 1000 ng/ kg/ day group

The NOAEL was 62.5 ng/kg/day. This study is acceptable based on an appropriate
test design.","One-Month Oral Toxicity Study in Dogs with PMS, Mobi

Envi ronnental and Health Science Laboratory Project No.: 230-230, Septenber 3,
1981.

Twel ve- Month Oral (Capsule) Toxicity Study of p-Methylstyrene (PMS) in Dogs,
Mobi | e Environmental Health Science Laboratory Project No.: 2142-80, May 28,
1985. M2142-80.","Y"



"DSN', "Test No", "Rev_Dat e", " Test Subst Rent', " ChentCat ", " Met hod", " Test Type", "GLP", " Ye
ar"," Species","Strai n","Sex", "Nunber of Mal es", " Nunber of Fermal es", "Rout e", " ExposPer
i od", " Frequency", "Doses", "Control Goup", " PrenExpFemal e", " PremExpMal e", " St at Met h"
, "Met hodRent', " Par NPrec”, " Par NOEL", " Par NUni t ", " Par NEf f ect ", " Par LPrec", " Par LOEL", "
ParLUni t", " Par LEf fect", " F1INPrec", " FINOEL", "F1NUnit", "FINEffect", "F1LPrec", " F1LOE
L", "F1LUnit", "F1LEffect", "F2NPrec", "F2NOEL", "F2NUni t", " F2NEf fect ", " F2LPrec", "F2L
CEL","F2LUnit", "F2LEf fect", " Act ual Dose", "Parental _FlData"," O fspringbData","StatR
esul ts", "Resul t sRent', " Concl udi ngRent', "Rel i abi | ity", "Rel i Rem', " Gener al Rent', " Ref Re
', " Conpl et ed”

3012001152124. 00, 1, 1/ 29/ 01 0: 00: 00, " p- net hyl styrene

Test Article | D#: p-nethylstyrene

Purity: 100% assuned for dosage cal cul ati ons

Addi vites: None reported

Solvent carrier: Oive oil (1.0 nm/kg)

Cont ami nants: None reported

Chemical formula: COH10",,"Cther","Two generation study", "Yes",1980,"rat"," CD
1","Both", 25,25,"Oral ", 404, "once daily, 7 days/wk","25, 200, 500, and 600

ng/ kg/ day", "Yes","P, 14 weeks; F1, 17 weeks","P, 14 weeks; F1, 17 weeks", " ANOVA,
Kruskal -Wallis test","P-nmethyl styrene (PMS) was administered by daily ora

gavage in olive oil (volume of 1.0 m/kg) to male and fermal e Sprague- Daw ey CD
rats for 2 generations at daily doses of 25, 200, and 500 ng/ kg/day. PMS was
adm ni stered to another group of rats at 600 ng/kg/day for 1 generation (500

ng/ kg/ day plus controls were added when excess nortality was seen in 600

ng/ kg/ day). Another group of rats which received olive oil w thout PVMS for 2
generations served as controls. |In the P generation (F0), rats were 5 weeks old
at the initiation of dosing (rmales 45 to 65 grans, fenmales 40 to 60 grans). The
nunber of males and fermales in controls and 500 ng/ kg/ day were 30 each, and the
nunber of males and fermales in 25, 200, and 600 ng/kg/day were 25. After 14
weeks of dosing of P rats, nales and femal es were placed in cohabitation, one
mal e per each female. The rats continued to receive PMS during cohabitation
gestation, delivery, and lactation. At weaning, 5 male and 5 fenmale pups from
each treatnment group were selected for gross necropsy; after fixation and
processing, tissues fromthe pups fromthe control and 500 ny/kg/day were

exam ned microscopically. Forty male and forty female F1 weanling pups from
each treatnment group were selected for continued treatment with PMS (20 nal es
and 20 fenmal es were obtained for controls). Treatnent groups were adm ni stered
PMs for 17 weeks (25, 200, and 500 ng/ kg/day) before cohabitation, during
cohabitation, gestation, delivery, and |lactation. At weaning, 5 male and 5
femal e F2 pups fromeach litter were selected for gross necropsy; after fixation
and processing, tissues fromthe pups fromthe control and 500 ng/kg/ day were
exam ned nmicroscopically. Fl1 and F2 generation litters were exam ned as soon as
possi bl e after natural delivery. Pup viability and body weights of l|ive pups
were recorded at birth (day 1) and when pups were 4, 7, 14, and 21 days ol d.
Litters were evaluated for maternal and pup behavior during the lactation

peri od, when pup body weights were recorded. Ten adult nales and 25 adult
femal es killed by design fromeach dose were al so necropsi ed, plus animls found
dead, and tissues fromthe control and 500 ng/kg/day were exam ned

m croscopically. The rats in all treatment groups were observed daily for
mortality and clinical signs of toxicity; body weight and food consunption were
measur ed weekly.","=",200, "ng/ kg-bw', "Mrtality","=", 500, "ng/ kg-

bw', "Mrtality","=",200,"nmg/kg-bw',"Mrtality","=",500,"ng/kg-
bw',"Mortality",">", 500, "ng/kg-bw',"Mrtility or reproductive
paranmeters”,">", 500, "ng/ kg-bw', "Mortality or reproductive paraneters”,"25.5,
196.0, 508.0, and 887.2 nmg/m ", "Deaths were 1/80, 2/80, 4/80, and 27/80 for
control, 25, 200, and 500 ng/kg/day.","Adm nistration of 500 ng/kg/day to F1
generation nmale and female rats resulted in a small increase (not significant)
in the incidence of stillborn pups and in a slight increase in pup



nmortality.","All statistically significant results (below) were at
p<0.05.","Mrtality in the Fo generation for male rats was as follows: 2/54,

0/ 25, 2/25, 10/30, and 12/25 for control, 25, 200, 500, and 600 ng/ kg/day,
respectively. Mirtality in the Fo generation for female rats was as foll ows:

2/ 55, 1/25, 3/27, 7/30, and 14/25 for control, 25, 200, 500, and 600 ng/kg/day,
respectively. Physical signs observed in Fo generation rats in the 25, 200,
500, and 600 ng/kg/ day dosage groups and attributed to treatnment with PMS
generally occurred in a dosage-related pattern and included excess salivation
and hyperactivity/vocalization. Excess urination during handling, ""tip-toe
wal k, chronorrhinorrheal/ nasal discharge and pilo-erection also occurred in a
dosage-rel ated pattern in nale rats in these four PVS-treated groups, and in
female rats in the 200, 500 and 600 ng/ kg/ day dosage groups. Ral es/dyspnea and
urine-stained abdom nal fur were considered dose-related in 500 and 600

ng/ kg/ day dosage group rats.

During the 14 week precohabitation period, dose-related inhibition of average
body wei ght gain was observed in Fo generation male and fenmal e rats adm nistered
200, 500, and 600 ng/kg/day, conpared with controls. The effect was slightly
nore severe in male than in fermale rats and gradual ly di sappeared in rats in the
200 and 500 ng/ kg/ day groups. Average weekly body weights in rats adm ni stered
25 ng/ kg/ day were conparable to controls during the first 14 weeks.

During the postcohabitation period in Fo generation male rats, inhibition of
body wei ght gain was observed in 500 and 600 ng/ kg/day groups, conpared to
controls. Dose-related inhibition of average body wei ght gain during gestation
and lactation occurred in Fo generation female rats adm nistered 600 ng/ kg/ day,
conpared to controls.

During the precohabitation period, dose-related inhibition of average weekly
food consunption occurred in Fo generation male rats adm ni stered 500 and 600
mg/ kg/ day, conpared with controls. Later in the study, male rats adm ni stered
200 ng/ kg/ day, and femmle rats adm nistered 600 ng/ kg/day had significantly

hi gher average weekly food consunption values than controls; the biologica

i mportance of this observation is not presently known. Average weekly food
consunption of rats in the 25 ng/kg/day group was conparable to vehicle
controls.

During the first week of the postcohabitation period, Fo generation male rats in
200, 500, and 600 ng/ kg/day consumed nore food than controls. This effect

di sappeared after week 1 and may have been associated with the return of the
rats from cohabitation to individual housing.

During gestation in Fo generation fenmale rats, decreased average food
consunption was observed in 500 and 600 ng/ kg/day, conpared with controls. The
ef fect gradually di sappeared. During the lactation period, a m ninmal decrease
in average food consunption was observed in 500 and 600 ng/ kg/day rats, conpared
with controls.

Conpared with controls, treatnment of Fo generation male and fenale rats with 600
ng/ kg/ day resulted in a decrease in the average nunber of liveborn pups/litter
and with 500 and 600 ng/kg/day in a small increase in pup nortality and decrease
in average pup body weight per litter. Postweaning and during the period of

PMS- admi ni stered eval uati on, PMS was consi dered the cause of death of nmale and
female rats in the 200 and 500 ng/ kg/ day groups.

A sunmary of mating and fertility data for the Fo generation is as foll ows
(presented for control 1, control 11, 25, 200, 500, and 600 ng/ kg/day,



respectively): Fertility Index (% pregnant/total); 63.6, 93.1, 88.0, 91.7,
90.9, and 86.7. Duration of gestation (mean days), 23.5, 23.0, 23.6, 23.2,
23.2, and 23.2. Gestation index (live litters day 1, %, 85.7, 96.3, 95.4, 100,
89.5, and 91.7. Inplantations (nean), 11.4, 12.9, 11.6, 12.0, 12.2, and 11.0.

Mortality in the male F1 generation was as follows: 0/40, 0/40, 1/40, and 19/40
for controls, 25, 200, and 500 ny/kg/day, respectively. Mortality in the fenuale
F1 generation was as follows: 1/40, 2/40, 3/40, and 8/40 for controls, 25, 200,
and 500 ng/ kg/ day, respectively. Physical signs observed in F1 generation rats
were similar to those observed in the Fo generation rats. Dose-related signs
observed generally occurred in a dose-related pattern. Signs observed in nmale
and fermale rats which were considered related to adm nistration of 25, 200, and
500 ng/ kg/ day, conpared with controls, included excess salivation
hyperactivity/vocalization, excess urination during handling, ""tip-toe"" walk,
chronorrhi norrheal/ nasal di scharge and hypersensitivity to touch. Mle rats in
all dose groups had pilo-erection and ungrooned coat; in female rats this sign
was associated only with the 500 ng/kg/day group. Thin appearance in nale rats
admi ni stered 200 and 500 ng/ kg/day, and in female rats adm ni stered 25, 200, and
500 ng/ kg/ day was attributed to the test substance. Urine-stained abdom nal fur
in 500 ng/ kg/day group nmale rats, and in 200 and 500 ng/ kg/day group fenmale rats
was al so consi dered dose-related. Decreased notor activity and ral es/dyspnea in
both mal e and female rats were considered effects of the 500 nyg/ kg/day group

During the 17-week precohabitation period, dose-related inhibition of average
body wei ght gain was observed in F1 generation male rats in 25, 200, and 500

ng/ kg/ day, and in Fl1 generation female rats in 500 ng/kg/day, as conpared with
controls. F1 generation fermale rats in 25 ng/kg/day had slightly smaller
average body wei ght gains than controls. This observation was not attributed to
the test substance as a dose-response was not observed. Administration of 200
ng/ kg/ day, conpared with controls, frequently resulted in greater average weekly
body wei ght gains in F1 generation female rats. The biological significance of
this observation is currently unknown.

Dose-rel ated inhibition of average body wei ght gain persisted during the
post cohabitation period, for F1 generation male rats in the 25, 200, and 500
ng/ kg/ day groups, conpared with controls.

For F1 generation fermale rats, dose-related | ower average body wei ghts persisted
for the 500 ng/kg/day group, conpared with controls, during the gestation
| actati on, and postweani ng peri ods.

During the precohabitation period, weeks 1 through 17 of the study, and the

post cohabitation period, weeks 21 through 26 of the study, dose-related decrease
in average weekly food consunption occurred in 500 ng/kg/day group F1 generation
mal e rats, as conpared with controls. |In F1 generation fermale rats in 25 and
200 ng/ kg/ day, average weekly food consunption was increased, as conpared with
controls, during the precohabitation and gestation period. The observations

di sappeared during the lactation period. Average weekly food consunption of 500
nmg/ kg/ day group female rats was simlar to controls during the precohabitation
gestation, and | actation periods.

Admi nistration of 500 ng/kg/day to F1 generation nale and femal e rats, conpared
to controls, resulted in a small increase in the incidence of stillborn pups and
in a slight increase in pup nortality. Differences were not significant at

p<0. 0. 5.



Treatment of F1 generation rats with 25, 200, and 500 ng/kg/day, conpared to
controls, did not result in alteration of the percentage of rats which mated,
t he nunber of days required to mate, the duration of gestation, the fertility
i ndex, the gestation index, pup nortality per litter, pup sex ratio or pup
average body weight per litter.

A sunmary of mating and fertility data for F1 generation is as foll ows
(presented as control I, control |1, 25, 200, and 500 ng/ kg/ day, respectively);
Fertility Index (pregnant/total, 9%, 88.9, 84.2, 91.4, 86.5, and 83.9. Duration
of gestation (nmean days), 22.2, 22.1, 22.2, 22.4, and 22.4. Gestation |ndex
(live litters day 1, 9%, 100, 100, 100, 100, and 92.3. Inplantations (nean),
11.0, 12.2, 10.9, 10.4, 10.5.

A sunmary of the pathology report is as foll ows:

Dosi ng observations, gross necropsy findings, and extensive mnicroscopic

exam nation all support the conclusion that many deaths were caused by
aspiration or intubation accidents. Fromthe mcroscopic evaluation it is
certain that nearly all animals in the F1 high-level group (possibly all PVS
groups) were unintentionally subjected to periodic (perhaps frequent) smal
aspirations of PMS/oil, with rapid or overnight death follow ng the aspiration
or intubation of a |larger anount.

Essentially all the tracheobranchial |esions are regarded as part of one
spectrum of changes induced by unintended periodic | ocal exposure of the
tracheobronchi al nmucosa to small amounts of PMS/olive oil, the exposure
occurring via repetitive tiny aspirations or intubation of test material. Once
devel oped, sonme primary |esions caused secondary changes: 1) nucus retention was
accentuated by the simultaneous loss of cilia in the upper bronchi and trachea,
and hypertrophy/ hyperpl asia of nmucous cells in the | ower bronchi; 2) segnenta
occlusion/obliteration of bronchioles was associated with an increased incidence
of areas of atelectasis; and 3) all primry changes nmay have contributed to the
devel opnent of a fatal severity of acute bronchitis and bronchopneunpnia in
seven of the animals found dead.

Except for the local effects on trachea and |ungs of unintended repetitive
aspiration/intubation of test article, there was no norphol ogi ¢ evi dence of any
effect of PMS/olive oil in Fo and F1 adult rats dosed daily by gavage at a | eve
of 500 ng/kg/day. In F1 and F2 weanling pups, there was no norphol ogi ca

evi dence of any effect of PMS. Histopathol ogi c exam nations reveal ed no

neopl astic or preneoplastic changes.

Specifically, norphol ogi c exam nations of Fo adults (gross only) and F1 adults
and F1 and F2 pups (gross and nicroscopic) reveal ed no evidence of any treatnent
effect on the organs of reproduction.","Wen PMS was adninistered to rats at a
dose of 600 np/ kg/day, there were adverse effects on both the parents (increased
nortality, reduced weight gain, excitability) and on the pups (slightly smaller
litter size, slightly nmore nmortality during the first 4 days after birth, and
slightly I ess weight gain). Wen PM5 was administered at 500 ng/kg/day, simlar
adverse effects (nortality, reduced weight gain, excitability) were seen in the
parents, but |ess pronounced effects on pups (slightly smaller litter size and
slightly nore nortality during the first 4 days after birth in the first
generation only). Wen PMS was admi ni stered at 200 ng/ kg/ day, there were no
effects on the success of reproduction or health of offspring, and only a slight
ef fect on the behavior of the parents (excitability).

There was no effect of treatment with PMS on the viability of pups from dans
dosed at 25 or at 200 ng/kg/day. |In addition, there was no effect on the



mating, fertility, gestation, delivery of pups, or lactation index (survival to
weani ng of pups alive at day 4). The growh rate of pups from dans dosed at 25,
200, or 500 ng/ kg/day was not different fromthe pups fromthe control damns.
Pups from dans dosed at 600 ny/kg/day showed a 10% reduction in body weight,
both at birth and at weaning, as conpared to the controls.

The effects observed in the offspring of the rats dosed at 500 or 600 ngy/kg/day
probably resulted frommaternal toxicity, not fromeffects of PMS directly on

the reproductive process. It is concluded that at doses which are not
maternal ly toxic, PMS does not interfere with the reproductive process in
rats.", "Acceptabl e", "The key paranmeters (doses, number of aninmals, observations,
etc.) were appropriate and described in the study.",,"Reproductive Effects of p-

Met hyl styrene Administered Orally Via Gavage to Crl: COBSCD (SD)BR Rats for Two
Generations, Mbil Environnental and Health Science Laboratory Study No: 2160-
80, July 16, 1984. M161-80.","Y"
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3012001152124. 00, 6, 1/ 24/ 01 0: 00: 00, "p- net hyl styrene

Test Article |ID#: MCTR-135-79

Purity: 100% assuned for dosage cal cul ations

Addi tives: None reported

Sol vent carrier: Dimethylsul foxide (DMSO, 1%

Cont ami nants: None reported

Chemical fornula: C9H10",," Ot her","Unschedul ed DNA synt hesis", "Non-
bacterial ", "Yes", 1979, "Primary cul tures - rat hepatocytes”, "None","0.625, 1.25,
2.5, 5.0, 10, 20, and 40 nanoliters/m","None reported”,"The objective of this
assay was to detect DNA damage caused by the test substance or an active

net abolite by nmeasuring unschedul ed DNA synthesis (UDS) in primary rat

hepat ocytes obtained fromadult male Fischer 344 rats (150-300 g). The

exi stence and degree of DNA danage was inferrred froman increase in nucl ear
grain counts conpared to untreated hepatocytes. The types of detectabl e DNA
damage are unspecified but nust be recogni zable by the cellular repair system
and result in the incorporation of new bases (including 3-Hthynidine) into the
DNA. This assay is based on the procedures described by Wllianms (1977). The
UDS assay is initiated by replacing the nedia in the culture dishes with
Wllians' MediumE (WVME) containing only 1.0% fetal bovine serumand the test
material at the follow ng concentrations; 0.625, 1.25, 2.5, 5.0, 10, 20, and 40
nanoliters/m (dissolved in DMSO). All concentrations and positive (2-acetyl

am nof |l uorene, 400 ug/m ) and negative (DMSO 1% controls were perfornmed on six
cultures. After treatment for one hour, the test material was renoved and the
cell monol ayers were washed twice with inconplete WWE. Three of the cultures
for each treatnent were used to nmonitor the toxicity of treatnment. The other
three cultures were | abeled with 3H-thynmidine (1 microC/m), incubated for 3
hours and then washed with conplete WVE containing 1 mMthym dine. The toxicity
of each treatnment was nonitored by perform ng viable cell counts on one culture
2 to 3 hours after treatnment and on two cul tures about 24 hours later. The
nuclei in the |labeled cells were fixed and mounted on gl ass slides and stained
and processed according to standard nethods. The cells were exam ned

nm croscopically at approxi mately 1500x magnification under oil imersion and the
field was di spl ayed on the video screen of an automatic counter. UDS was
measured by counting nuclear grains and subtracting the average number of grains
in three nucl ear-sized areas adjacent to each nucl eus (background count). This
val ue was referred to as the net nuclear grain count. The net nuclear grain
count was determ ned for 50 randomy selected cells on each coverslip. The nean
net nucl ear grain count was deternmined fromthe triplicate coverslips (150 tota
nuclei) for each treatment conditions. The assay was perfornmed twi ce due to
poor growth of both test and control hepatocyte cultures in the first assay.

The test material is considered active in the UDS assay at applied
concentrations that cause: 1) An increase in the nean nuclear grain count to at
| east 6 grains/nucleus in excess of the concurrent negative control value, and/or
2) The percent of nuclei with 6 or nore grains to increase above the exam ned
popul ation, in excess of the concurrent negative control, and/or 3) The percent
of nuclei with 20 or nore grains to reach or exceed 2% of the exam ned

popul ation. |If the negative control shows an average of 6 grains/nucleus or 1%
of the cells have 20 grains/nucleus, the assay will normally be considered
invalid. A dose related increase in UDS for at |east two consecutive
concentrations is also desirable to evaluate a test material as active in this
assay. The positive controls are used to denonstrate that the cell popul ation
enpl oyed was responsive and t he net hodol ogy adequate for the detection of



UDS. ", "Positive","40 nanoliters/m ", "Dose-response", "None reported","The results
will be presented in the follow ng sequence: solvent control, positive control
0.625, 1.25, 2.5, 5.0, 10, 20, and 40 nanoliters/m , respectively. The UDS
grai ns/ nucl eus were 1.54, 5.84, 2.39, 1.46, 1.35, 3.63, 4.31, 2.59, and 1.61

The average % nuclei with > or equal to 6 grains was 8.0, 42.7, 11.3, 7.3, 6.7,
19.3, 26.0, 12.0, and 8.0. The average % nuclei with > or equal to 20 grains
was 0, 0.67, 0.67, 0, 0.67, 1.3, 2.0, 1.3, and 0. The % survival at 3 hours was
100, 57.2, Not counted, 102.3, 110.4, 94.7, 73.9, 70.5, and 45.5. The %
survival at 24 hours was 100, 66.5, Not counted, 71.1, 73.8, 73.6, 76, 66.8, and
47. 6.

The test material was inmmscible with water at 50 microliters/m but dissolved
easily into DMSO at 500 microliters/m . The test material caused about a 55%
reduction in viability during the | abeling period after exposure to 40 nl/m.
The toxicity decreased with decreasing dose until no apparent effect was
observed at 2.5 nl/m. By 24 hours after treatnent, sone further reduction in
viability occurred over the 1.25 to 5 nl/m dose range, but nobst of the toxic
action occurred early after the exposure period. These results showed that an
appropriate concentration range was assayed to search for UDS activity.

Treatnments with 0.625 nl/m to 2.5 nl/m did not result in nuclear grain
distributions significantly different fromthe control solvent. However,
increases in all three UDS paranmeters were observed for the 5 and 10 nl/m
treatments. Thus, the mean grain count approached the positive control val ue,
nore than 18% of the nuclei had 6 or nobre grains above background, and the
percentage of nuclei with 20 or nore grains exceeded the positive control
Greater activity was observed for the 10 nl/m treatnment than for 5 nl/m, but
the response faded for the 20 nl/m treatnment, where the prinmary evidence for
UDS was the increase in nuclei with 20 or nore grains. At 40 nl/m, the

| abeling pattern returned to the solvent control values. High toxicity was
evident at the high dose in that cells were rounded and difficult to anal yze,
nucl ei were extruded fromthe cytoplasm and not many of the cells contained any
grains. The interpretation of these results is that UDS activity becane
detectable at 5 nl/m and increased with dose until DNA repair was inhibited by
the disruption of cellular processes at test concentrations exceeding 10 nl/nmnl.

The 2- AAF positive control did not induce the usual UDS response in this assay.
Typically, the average grain count is at |east 10 above the solvent control and
the percentage of heavy labeling (20 or nore grains) is 10% or greater. The
reason for the | ow response is unknown, but questions about the netabolic state
of the hepatocytes might by raised. Because of the |low 2-AAF activity, the
eval uation of the test results relied nore on a conparison with the 2- AAF-

i nduced response than on the predetermned UDS criteria. It is reasonably
clear, however, that UDS activity did occur for the 5 and 10 nl/m treatnents.
The nunber of heavily-Iabel ed nuclei (blackened with numerous grains) was lowin
this assay. On each coverslip 500 cells were screened for heavy | abeling.
Anmong 13,500 cells thus screened in the entire assay, an average of 0.11% (15
cells) were heavily | abeled. Thus, very few hepatocytes were undergoi ng DNA
replication and this normal process did not interfere with the measurenent of
UDS. ", "The test material, MCTR-135-79, induced unschedul ed DNA synt hesis (UDS)
in primary rat hepatocytes over the concentration range of 5 nl/m to 20 nl/m.
Treatment with 40 nl/m was very toxic and no UDS was observable. The test
material is therefore considered to be active in the Primary Rat Hepatocyte UDS
Assay. ", "Accept abl e", " The key paraneters (i.e., nunber of concentrations, use of
positive and negative controls) were appropriate and described in the study.
Even though there were questions concerning the netabolic state of the

hepat ocytes based on the | ow positive control response, it was clear that UDS



activity did occur in the 5 and 10 nl/m treatnments.",,"Evaluation of MCTR-135-
79 in the Primary Rat Hepatocyte Unschedul ed DNA Synt hesis Assay, Litton

Bi onetics, Inc. Project No. 20991. April 1980, ML350-79.

Wl 1lianms, Cancer Research, 37:1845-1851, 1977.","Y"

15022002093307. 0, 1, 2/ 21/ 02 0: 00: 00, "Tol uene, p-ethyl -

Test Article |D#: MCTR-26-79

Purity: 95.6%

Addi tions: None reported

Sol vent Carrier: Dimethylsul foxide (DMSO, 50 ul)

Cont ami nants: None reported

Chemical fornula: C9H12",,"EPA OPPTS Met hod 870.5265", " Sal nonel | a typhi nmurium
reverse nutation assay", "Bacterial","Unknown", 1979, " Sal nonel [ a typhi nuriuni, "A
9,000 x g supernatant (1 m) from Sprague-Dawl ey adult male rat liver induced by
Aroclor 1254","0.0035, 0.018, 0.09, 0.18, 0.35 microliters/plate", "None
referenced","* Test Design

- Nunber of replicates

- Frequency of Dosing

- Positive and negative control groups and treatnment

- Nunber of netaphases anal yzed for chronosomal studies

* Sol vent/vehicle, if used, and concentration

* | f follow up study, describe how different fromorigina

* Criteria for evaluating results (e.g. cell evaluated per dose group)",,,,,"*

Not e test-specific confounding factors such as pH, osnolarity, whether substance
is volatile, water soluble, precipitated, etc., particularly if they effect the

sel ection of test concentrations or interpretation of the results

* Provide at a mininumqualitative descriptions of elements where dose effect
rel ated observations were seen

* Frequency of reversions/nutations/aberrations, polyploidy as appropriate

* Mtotic index",,,,,"Yahagi, et al. Mitagenicities of N-nitrosam nes on

Sal nronel la. Mutation Research 48: 121-130, 1977.","N'
3012001152124. 00, 1, 1/5/01 0: 00: 00, "p-net hyl styrene

Test Article |D#: MCTR-243-77

Purity: 100% assuned for dosage cal cul ati ons

Additives: None reported

Sol vent carrier: Dimethyl sul foxide (DMSO)

Cont am nants: None reported

Chenical fornula: C9H10",," Ot her"," Anes
test","Bacterial","Unknown", 1977, " Sal nonel | a typhi muriun,"A 9,000 x g
supernatant prepared from Sprague-Daw ey adult male rat |iver induced by Aroclor
1254","0.001, 0.01, 0.1, 1.0, and 5.0 nmicroliters/plate","Conmputer program used
was not referenced","The test design was a standard Ames overl ay nethod.
Approximately x10.E8 cells from an overnight culture of five indicator strains
each of Sal nonella typhinmurium (strains TA-1535, TA-1537, TA-1538, TA-98, and
TA-100) were added to separate test tubes containing 2.0 m of nolten agar

suppl enented with biotin and a trace of histidine. For both nonactivation and
activation assays, 0.001, 0.01, 0.1, 1.0, and 5.0 mcroliter per plate were
poured over the surfaces of the selective agar plates (1 plate per dose |level).
In the activation assays, an aliqout of reaction mxture (0.5 m containing the
9,000 x g liver honpbgenate) was added to each of the activation overlay tubes
(prior to test substance adm nistration), which were then m xed, and the
contents poured over the surface of the mininmal agar plate and allowed to
solidify. The plates were incubated for 48 hours at 37 degrees C, and scored
for the nunber of colonies growing on each plate



Chenical s used for positive controls are as follows: Nonactivation assay;

met hyl ni t rosoguani di ne (used for TA-1535 and TA-100, 10 m crograns/plate,

sol vent was water or saline), 2-nitrofluorene (used for TA-1538 and TA-98, 100

m crograns/ pl ate, solvent was DMSO), quinacrine nustard (used for TA-1537, 10

m crograns/ pl ate, solvent was water or saline). Activation assay; 2-anthran ne
(used for TA-1535 and TA-100, 100 micrograns/plate, solvent was DMSO), 2-
acetyl am nofl uorene (used for TA-1538 and TA-98, 100 nicrograns/plate, solvent
was DMSO), 8-am noquinoline (used for TA-1537, 100 m crograns/plate, solvent was
DMSO). The solvent control for both nonactivation and activation assays was
DMSO (50 m crograns/plate).

The nunbers of col onies on each plate were counted, recorded and analyzed in a
conputer program The results are presented as revertants per plate for each
i ndicator strain enployed in the assay. The positive and the solvent controls
are provided as reference points.

Because the test substance and the cells are incubated in the overlay for 2 to 3
days, and a few cell divisions occur during the incubation period, the test is
sem -quantitative in nature. The criteria used to determ ne positive effects
are inherently subjective and are based primarily on a historical data base.

Most data sets are evaluated using the following criteria: Strains TA-1535, TA-
1537, and TA-1538--1f the solvent control value is within the nornmal range, a
chem cal that produces a positive dose response over three concentrations with
the | owest increase equal to twice the solvent control value is considered to be
nmut ageni c; Strains TA-98, TA-100--If the solvent control value is within the
normal range, a chenical that produces a positive dose response over three
concentrations with the highest increase equal to twice the solvent contro

val ue for TA-100 and two to three tinmes the solvent control value for strains
TA-98 is considered to be nmutagenic. For these strains, the dose response

i ncrease should start at approximtely the solvent contro

val ue. ", "Negative", "The conpound was toxic to the strain TA-1537 at 5 microliter
dose | evel (without activation)","Wth netabolic activation","All results were
negative","The nunber of revertants per plate for each assay is as follows (al
results will be presented in the follow ng sequence, solvent control, positive
control, 0.001, 0.01, 0.1, 1.0, and 5.0 mcroliters): Nonactivation; TA-1535,
14, >1000, 12, >1000, 23, 29, and 8; TA-1537, 15, >1000, 14, 10, 11, 15, and O;
TA- 1538, 16, >1000, 24, 30, 17, 15, and 13; TA-98, 44, 938, 43, 34, 25, 34, and
19; TA-100, 89, >1000, 128, 119, 132, 125, and 41. Activation; TA-1535, 15,

303, 25, 17, 12, 15, and 9; TA-1537, 16, 167, 13, 4, 11, 9, and 3; TA-1538, 27,
904, 29, 26, 26, 28, and 12; TA-98, 49, 767, 21, 33, 45, 34, and 19; TA-100,

107, >1000, 104, 66, 57, 57, and 58.","The test conpound, MCTR-243-77, did not
denonstrate nmutagenic activity in any of the assays conducted in this evaluation
and was consi dered not mutageni c under these test conditions.","Acceptable","The
key parameters (i.e., dose levels, strains, listing of appropriate negative and
positive controls) are appropriate and described in the study.","Saccharonyces
cerevisiae, strain D4, was also used as the indicator mcroorganismin this
assay. The test design was identical to that previously described. The results
(revertants per plate) are as follows: Nonactivation; 24, 302, 49, 26, 27, 29,
and 0 for solvent control (DMSO 50 microliters/plate), positive contro

(met hyl nitrosoguani dine in water or saline, 10 mcrograns/plate), 0.001, 0.01
0.1, 1.0, and 5.0 microliters, respectively. Activation; 41, 168, 59, 55, 46,
48, and 16 for solvent control (DMSO, 50 nmicroliters/plate), postive contro
(DWMNA, 100 micronol es/plate), 0.001, 0.01, 0.1, 1.0, and 5.0 microliters,
respectively.



The test compound did not denmpnstrate mutagenic activity in these assays under
these test conditions.","Mitagenicity Evaluation of MCTR-243-77, Litten

Bi onetics, Inc. Project No. 2683, Septenber 1977, M437-77.

Ames et al., Miutation Research 31:347, 1975.","Y"

3012001152124. 00, 2, 1/ 21/ 01 0: 00: 00, "p- net hyl styrene

Test Article |D#: MCTR-243-77

Purity: 100% assuned for dosage cal cul ati ons

Addi tives: None reported

Carrier solvent: Dinmethylsulfoxide (DMSO, 1%

Cont ami nants: None reported

Chemical fornula: C9H10",,"CQther", "Muse | ynphoma assay", "Non-
bacterial ", "Unknown", 1977, "L5178Y Mouse Lynphoma cells","A 9,000 x g supernat ant
prepared fromadult male mice livers (not induced)","0.02, 0.03, 0.04, 0.06, and
0.08 microliters/m","Not reported","The purpose of this study was to eval uate
MCTR- 243-77 for specific | ocus forward nutation induction in the L5178Y
Thym di ne Ki nase (TK) nouse | ynphoma cell assay. Cells were nmamintained in

Fi scher's Medium for Leukemic Cells of Mce with 10% horse serum and sodi um
pyruvate. Cloning nedium consisted of Fischer's nmediumw th 20% horse serum
sodi um pyruvate, and 0.37% agar. Selection nmedium was made from cl oni ng medi um
by the addition of 5.0 ng of bronpdeoxyuridine (BUIJR) to 100 m of cloning

medi um

Di met hyl sul f oxi de (DMSO) was used as the carrier solvent. G owh nedium w thout
the addition of solvent was used as the negative control. Ethyl nmethanesul fonate
(EMS) was dissolved in culture medium and used as a positive control for the
nonactivation studies at a final concentration of 0.5 mcroliters/m.

Di met hyl nitrosam ne (DMN) was used as a positive control for the activation
studies at a final concentration of 0.5 mcroliters/m. The solubility,
toxicity, and doses for all chemicals were determ ned prior to screening. The
concentrations used in the assays were 0.02, 0.03, 0.04 0.06, and 0.08
mcroliters/m.

The procedure for the nonactivation assay is as follows: Prior to each
treatment, cells were cleansed of spontaneous TK-/- by growing themin a medi um
contai ning thym di ne, hypoxanthine, nethotrexate, and glycine to permt the
survival of only those cells that produce the enzyne thyni di ne ki nase, and can
therefore utilize the exogenous thym dine fromthe nmedium The test conpound
was added to the cleansed cells in growth nediumfor four hours. The

mut ageni zed cells were washed, fed, and allowed to express in growth nediumfor
three days. At the end of this expression period, TK-/- nutants were detected
by cloning the cells in the selection nmediumfor ten days. Surviving cel
popul ati ons were determ ned by plating diluted aliquots in nonselective growh
medi um  The procedure for the activation assay differs fromthe nonactivation
assay in the followi ng manner only. Two ms of the reaction mxture (m crosones
prepared from un-induced nmale mce livers were added to the reaction m xture)
were added to 10 m of growmh medium The desired nunmber of cleansed cells was
added to this mxture, and the flask was incubated on a rotary shaker for four
hours. The incubation period was termn nated by washing the cells twice with
grom h nmedium The washed nutageni zed cells were then allowed to express for
three days and were cloned as indicated for the nonactivated cells. In both
assays, one replicate per concentration was used, except two replicates were
used for the solvent control

A nutation index was derived by dividing the nunmber of clones forned in the
BUdR- cont ai ni ng sel ection nedi um by the nunber found in the sane nedi um wi t hout
BUJR. The ratio was then conpared to that obtained from other dose |levels and



from positive and negative controls. Colonies were counted on an el ectronic
col ony counter that resolves all colonies greater than 200 nmicrons in dianmeter.

The criteria for considering if a conpound is nmutagenic in the Muse Lynphoma
Assay is as follows: A dose response relationship is observed over three of the
doses enployed; the m nimumincrease at the high | evel of the dose response
curve is at least 2.5 tines greater than the solvent control value; the sol vent
control data are within the normal range of the spontaneous background for the
TK | ocus.

All eval uations of nutagenic activity are based on the concurrent sol vent

control value run with the experinent in question. Positive control values are
not used as reference points, but are included to ensure the current cel

popul ati on responds to direct and pronutagens under the appropriate treatnent
conditions.","Negative","Concentrations of 0.12 microliters and hi gher were
conpletely cytotoxic (wthout activation)","Wth netabolic activation","Al
results were negative","Prelimnary solubility studies indicated that 0.16 ul/n
(in growh nmediumw th DMSO as carrier solvent) and higher were slightly cloudy.
DMSO (1% was used as the solvent control and growth medium w thout the addition
of solvent was included as a negative control conpound. No genetic effects were
attributable to the presence of solvent. The known nutagens, EMS and DWN, were
i ncluded as reference nutagens. EMS showed a weak response while DWN was
positive. The reason for this difference was not determ ned

The results will be presented in the follow ng sequence: solvent control
negati ve control, positive control (EMS for nonactivation and DWN for activation
assays), 0.02, 0.03, 0.04, 0.06, and 0.08 microliters test substance/m . The
total nmutant clones for the nonactivation assay was 49.5, 27, 81, 17, 36, 43,
87, and 20. The total viable clones for the nonactivation assay was 307, 328,
251, 210, 341, 275, 362, and 306. The nmutant frequencies (nutant clones/viable
cl ones x10.E-4) for the nonactivation assay was 0.161, 0.0823, 0.3227, 0.0810,
0. 1056, 0.1564, 0.2403, and 0.0654. The total nmutant clones for the activation
assay was 81, 70, 137, 62, 52, 13, 44, and 55. The total viable clones for the
activation assay was 394.5, 338, 241, 510, 404, 395, 321, and 365. The nutant
frequencies for the activation assay was 0.2053, 0.2071, 0.5685, 0.1216, 0.1287,
0.0329, 0.1371, and 0.1507.","No dose-related patterns or trends indicative of

i nduced mut agenesi s were observed in either the absolute nunber of nutants or in
the mutation frequency. Variations in these paranmeters did occur, but were not
related to dose or to toxicity and were of insufficient nmagnitude with respect
to the spontaneous levels to be considered positive.","Acceptable.","The key
paranmeters (i.e., dose levels, positive and negative controls, etc.) were
appropriate and described in the study. Although a weak response was seen with
the EMS positive control, the sanple conducted at the sane tinme with the DW
positive control in the activation assay was clearly positive. The current cel
popul ation did respond, although weakly, to known mutagens under the treatnent
conditions.",,"Mitagenicity Evaluation of MCTR-243-77 in the Muse Lynphoma
Assay. Litton Bionetics, Inc. Project No. 20839, October, 1977. MCTR-2432-77.
Clive and Spector, Mitation Research, 31:17-29, 1975.","Y"
3012001152124. 00, 3,1/ 21/01 0:00: 00, "p- net hyl styrene

Test Article |ID#: MCTR-136-79

Purity: 100% assuned for dosage cal cul ati ons

Addi tives: None reported

Carrier solvent: Dimethylsulfoxide (DMSO, 1%

Cont ami nants: None reported

Chemical fornula: C9H10",,"OQther","Sister chromati d exchange assay", "Non-
bacterial ", "Yes", 1980, "Primary cul tures - human |ynphocytes", "None","25, 50, 65,
80, and 100 nl/m","two-tailed t-test (Finney, 1971).","The objective of this



assay was to evalute the ability of the test substance to induce sister
chromatid exchange (SCE) in cultured human | ynphocytes. Human venous bl ood was
added to cul ture nedi um contai ni ng phytohaemaggl utinin (PHA) and incubated at 37
degrees Cin the dark for 24 hours. After this tine, solutions of the test
conpound, positive control (ethyl nmethanesul fonate, EMS; 0.1 microliter/m fina
concentration) or the DMSO solvent (1% were then added to appropriate cultures,
foll owed by 5-bronpdeoxyuridine (BrdU) (final concentration 25 mcronolar) and
cultures were re-incubated for a further 46-48 hours (total culture tine 70 - 72
hours). Colcenmid was added 2.5 hours before harvest of dividing | ynphocytes.
Two replicate cultures were used for each treatnment in the assay. Three trials
were conducted. Test substance concentrations in Trial 1 were 1, 10, 25, 50,
and 100 nl/m . In Trials 2 and 3, the foll owi ng concentrations were used; 25,
50, 65, 80, and 100 nl/m . In Trial 3, BrdU was added at initiation of cultures
i nstead of after the test conpound at 24 hours.

The solubility of the test conpound was determ ned prior to screening. The
conmpound was di ssolved in DMSO and a series of dilutions perfornmed so that the
final concentrations in cultures were achieved by adding 0.1 m of test solution
(1% DMSO). The prelimnary range of doses treated was based on toxicity data
fromthe rat hepatocyte UDS assay. Doses selected for the |ynphocyte assay

i ncluded the dose that produces approximtely a 50% reduction in rat cel
survival, along with four | ower doses.

The cell suspensions were centrifuged, the supernatant discarded, and cells
treated with hypotonic KCL (0.075M for 3 mnutes to swell the cells and
elimnate red blood cells. Cells were then washed three tines with fixative
(et hanol : gl aci al acetic acid, 3:1) and dropped onto slides to air dry.

Staining for detecting SCE was acconplished by a nodified fluorescent plus

G ensa (FPG technique. Slides were stained for 10 mi nutes wi th Hoechst 33258
(5 mcrograns/m ) in phosphate buffer (pH 6.8), nmounted in the sane buffer and
exposed at 55-60 degrees Cto ""black-light"" froma 15 Watt tube for the anpunt
of tinme required for differentiation between chronmatids (about 15 m nutes).
Finally, slides were stained with 5% G ensa for 10 to 20 m nutes and air dried

M2 cells were scored for the frequency of SCE per cell and per chronosone.
Fifty cells were scored per dose. For control of bias, all slides were coded
prior to scoring and scored ""blind"".

If an increase in SCE is observed, one of the following criteria nmust normally
be met to assess the conpound as positive: i.) Two-fold increase: approximtely
a doubling in SCE frequency over the ""background (sol vent and negative
control) levels, at a mininumof three doses; ii.) Dose response: a positive
assessnment nmay be made in the absence of a doubling if there is a statistically
significant increase at a mnimm of three doses and evidence for a positive
dose response.

In some cases, statistically significant increases are observed with neither a
doubling or a dose response. These results are assessed according to
repeatability, the magnitude of the response, and the proportion of the dose

| evel s affected. Statistical analysis enploys a Students t-
test.","Positive","Al'l treatnment |evels", "Dose-response","T-test results and
appropriate p values are presented below for all Trials.","In Trial 1, SCEs/Cel
(standard error) [46 Chronpbsones] were 8.9 (0.4), 31* (0.8), 9.0 (0.4), 10.2
(0.5), 9.7 (0.4), 12.5* (0.5), and 16.4* (1.3) for solvent control, positive EVMS
control, 1, 10, 25, 50, and 100 nl/m, respectively. * indicates significant

di fference from solvent controls at p<0.001. The negative control was not done



due to | aboratory error. In Trial 2, SCEs/Cell (standard error) were 8.8 (0.4),
9.4 (0.4), 28.3* (0.8), 10.0 (0.5), 13.6* (0.5), 10.9** (0.5), 13.1* (0.5), and
10.5 (0.5) for negative control, solvent control, positive EMS control, 25, 50,
65, 80, and 100 nl/m, respectively. *indicates significance at p<0.001

**indi cates significance at p<0.25. 1In Trial 3, SCEs/Cell (standard error) were
7.3 (0.4), 8.8 (0.4), 27.3* (0.8), 9.3 (0.4), 9.7 (0.4), 12.8* (0.5), 11.8*
(0.5), and 13.6* (0.5) for negative control, solvent control, positive EMS
control, 25, 50, 65, 80, and 100 nl/m, respectively. *indicates significance
at p<0.001. The mitotic index (%500 cells) was 1.2, 0.4, and 0.6% for the

sol vent control, 25, and 100 nl/m , respectively.

The results in Trial 1 (above) showed an increase in SCE at the two hi ghest
doses (50 and 100 nl/m) with sonme evidence for a dose response. The assay was
repeated in Trial 2 using a series of doses to include nore in the positive
range. There was sone evidence for an increase, but the highest SCE frequency
was 13.6 per cell at 50 nl/m, conpared with 16.4 per cell at 100 nl/m in Tria
1. In this second trial there was no clear evidence for a dose response.
Because the highest SCE frequency was lower in Trial 2 than in Trial 1, the
guestion arose whether the test sanple m ght have |ost sone activity during
storage at roomtenperature. There was no visible change in the test compound
to suggest polynerization, however, since it remained clear and colourless. A
fresh sanple of MCTR-136-79 was obtained and stored at -20 degrees C until use

in Trial 3. In Trial 3, the sanme range of doses used in Trial 2 was enpl oyed.
In the third trial, there was once again a slight but significant increase in
SCE in the cultures treated with 65, 80, and 100 nl/m . There was sonme evidence

for a positive dose response. The SCE frequencies in the solvent control and
positive control denonstrated reproducibility and that the cells were sensitive
to SCE induction by EMS.

Dose related cell toxicity was observed at all treatment |evels, denonstrated by
a reduction in the frequency of dividing cells (mtotic index) and cell cycle
delay.","The test conpound caused a small but reproducible increase in SCE. The
maxi num r esponse was about 84% over the solvent control level (Trial 1). This
conmpound is given a ""weak positive rating in the test for SCE in human

| ynmphocytes. ", "Acceptabl e", " The key paraneters (i.e., nunber of concentrations,
statistical nethods, etc.) are appropriate and described in the
study.",,"Mitagenicity Evaluation of MCTR-136-79 in the Sister Chromatid
Exchange Assay in Human Lynphocytes, Litton Bionetics, Inc. Project No. 20990,
March 1980, ML360-79.","Y"

3012001152124. 00, 4, 1/ 22/ 01 0:00: 00, "p- net hyl styrene

Test Article |ID#: MCTR-141-79

Purity: 100% assuned for dosage cal cul ati ons

Addi tives: None reported

Sol vent carrier: Dimethylsul foxide (DMSO)

Cont ami nants: None reported

Chenical formula: COH10",,"Other","DNA damage and repair
assay","Bacterial ", "Yes", 1979, "Sal nonel l a typhi muriun,"A 9,000 x g supernatant
prepared from Sprague-Dawl ey adult male rat |iver induced by Aroclor
1254","0.01, 0.03, 0.1, and 0.3 mcroliters/plate", "None referenced", "MCTR- 141-
79 was tested in a bacterial DNA damage/repair suspension assay at doses of
0.01, 0.03, 0.1, and 0.3 mcroliters/plate in E. Coli tester strains W2/ W100
and Sal nonella tester strains TA1978/ TA1538. Doses were selected on the basis
of the specific test article toxicity curve exhibited in a prelimnary toxicity
experinment. Test material and bacteria were incubated with and without

nmet abolic activation for 90 minutes with shaking prior to plating. Rat liver
honogenate was used in the activation mixture. At the end of the incubation
period, the incubation m xtures were added to 2.5 nl of appropriately



suppl enented top agar and plated on Vogel Bonner bottomagar in triplicate to
deternmine viable counts. The plates were incubated for 48 hours at 37 degrees
C

Positive controls were 4-nitroquinoline-1-oxide (4NQO, 0.075 microgram m)
wi t hout activation and 2-am nofluorene (2FA; 200 microgramim) with activation
The negative control was penicillin (15 mcrogranms/m).

Al'l colonies were counted with a BioTrans Il automated col ony counter when
possi bl e. Colony counts were made by hand when automated counting was not
possi bl e. The percent survival of each tester strain was cal cul ated by
conmparing the nunber of treated survivors to the solvent treated survivors. Th
survival index is then determ ned by dividing the percent survival of the repa
deficient strain with that of the repair proficient strain (i.e., TA1538/ TA1978
or WP100/WP2). For data conparison purposes, any repair deficient strain colon
average equal to zero will be treated as a col ony average of one. This allows
the generation of a maxi mum survival index. Decreasing survival indices with

i ncreasi ng concentrations of test chemical are considered indicative of
genotoxicity in this assay.","Anmbiguous”,"0.1 and 0.3 microliters/m (wthout
activation); 0.3 microliters/m (with activation)","Equivocal", "None
reported”,"When the test material (0.3 microliters) was added to the reaction
m xture with and wi thout mcrosomal activation, the reaction m xture appeard
cloudy. Following the 90 mi nute incubation period with shaking, the reaction
m xture appeared to be clear. No precipitate was present when an overl ay
containing an aliquot of reaction nmixture was pl ated.

Only a very weak preferential killing of the DNA repair deficient strains W100
and TA1538 was observed at one dose | evel each w thout metabolic activation
Weak preferential killing of WP100 was observed at one dose | evel w th netabol
activation. 1In the case of the TA1538 response, the penicillin negative contro
response was essentially of the sanme magnitude. No dose related preferentia
kill was observed.

The penicillin negative control theoretically should yield a survival index of
approximately 1.0. In the spot test, this is routinely observed. 1In the
suspensi on test, however, there was a marked tendency to selectively kill the

wild type strain, especially in the case of the E. Coli strain. The response
vari abl e; however, it is probably a function of the rate of growth of the teste
strains during the exposure period that contributes to the variability, given

t he mechani sm of action of penicillin.

The results will be presented in the follow ng sequence: penicillin (0

m crograns/m ), penicillin (15 mcrograns/m), 4NQO (O m crograns/m), 4NQO
(0.075 micrograms/m ), 0, 0.01, 0.03, 0.1, and 0.3 nmicroliters test
substance/m, respectively. Nonactivation assay, average % survivors, W2; 100
3, 100, 87, 100, 104, 100, 37, and 0. Nonactivation, % survivors, W100; 100,
54, 100, 0, 100, 96, 97, 30, 0. Nonactivation, Survival index (WP100/WP2);
1.00, 18.0, 1.00, <0.1, 1.00, 0.92, 0.97, 0.81, 0. Nonactivation assay, %
survivors, TA1978; 100, 38, 100, 106, 100, 98, 99, 1, 0. Nonactivation assay,
survivors, TA1538; 100, 31, 100, 3, 100, 93, 83, 0, 0. Nonactivation assay,
Survival index (TA1538/TA1978); 1.00, 0.82, 1.00, 0.03, 1.00, 0.95, 0.84, <0.1,
0. Activation assay, average % survivors, W2; 100, 24, 100, 64, 100, 102, 84,
85, 3. Activation assay, % survivors, W100; 100, 51, 100, 1, 100, 98, 87, 66,
0. Activation assay, Survival index (WP100/We2); 1.00, 2.13, 1.00, 0.02, 1.00,
0.96, 1.04, 0.78, <0.01. Activation assay, % survivors, TA1978; 100, 39, 100,
23, 100, 97, 87, 72, 0. Activation assay, % survivors, TA1538; 100, 44, 100, 3
100, 114, 97, 83, 0. Activation assay, Survival index (TA1538/ TA1978); 1.00,
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1.13, 1.00, 0.13, 1.00, 1.18, 1.11, 1.15, 0.","MCTR-141-79 is probably not a

mut agen in this test system No preferential kill was seen in Sal nonella strain
TA1538 and the experinment with E. Coli WP2/WP100 appears to be invalid since a
preferential killing of WP2 was observed with penicillin, a conpound used for
the negative control. Penicillin is believed to kill bacteria by mechani sns

whi ch are independent of effects on DNA.","Unacceptable","A preferential killing
of WP2 was observed with the negative control conpound, penicillin. The results

shoul d be evaluated only in conjunction with other in vitro genetic tests.
Uncorraborated results fromthis test system should not be heavily

wei ghed. ", , "Bacteri al DNA Damage/ Repair Suspension Assay of MCTR-141-79. ML410-
79.","Y"

3012001152124. 00, 5, 1/ 23/ 01 0: 00: 00, "p- net hyl styrene

Test Article |ID#: MCTR-134-79

Purity: 100% assuned for dosage cal cul ations

Addi tives: None reported

Sol vent carrier: Dinmethylsul foxide (DMSO)

Cont ami nants: None reported

Chemical formula: COHL10",,"Other","Mtotic reconbination in Saccharonyces
cerevisiae", "Non-bacterial", "Yes", 1980, "Saccharomyces cerevisiae","A 9,000 x g
supernat ant prepared from Sprague-Dawl ey adult male rat l|iver induced by Aroclor
1254","0.01, 0.10, 0.50, 1.00, 2.00, and 2.50 microliters/plate", "None
reported”,"The objective of this study was to evaluate the test substance for
its genetic activity in Saccharonyces cerevisiae yeast strain D5 (genotype ade
2-40/ +, +/ade 2-119) with and without the addition of metabolic activation
preparations. The concentrations were 0.01, 0.10, 0.50, 1.00, 2.00, and 2.50
mcroliters/plate (DMSO solvent carrier). An initial assay was conducted using
0.1 to 50 microliters/plate, but was repeated using the previous concentrations
due to toxicity.

Cell cultures for the study were prepared froma single isolated colony of the
i ndi cator organism Approximately 10.E7 cells from a suspension stock of the

i ndicator strain were added to a screw capped test tube containing 0.5 m of
phosphate buffer, pH 7.4. 1In the activation assay, an aliquot of reaction

m xture (0.5 m containing 9,000 x g Sprague-Daw ey adult male |iver honpgenate
i nduced by Aroclor 1254) was added in place of the buffer. All tubes were

i ncubated at 30 degrees Cin a shaker water bath for 3 hours. Sanples were
renmoved and pl ated onto conplete medium (5 plates per concentrations) and

i ncubated at 30 degrees C for 4 days. The plates were screened for pignmented
col oni es and sectors using a dissecting mcroscope with variable magnification

A DMSO negative control (0.05 ml) was enpl oyed for each indicator strain and
performed in the absence and presence of S9 m x. Positive controls for
nonactivati on and activation assays were ethyl net hanesul fonate (EMS, 27.8
mcroliters/m) and dinmethylnitrosamne (DW, 277.8 microliters/m),
respectively.

Results are considered positive if the total reconbinogenic events in a test are
equal to or greater than 2.0 tinmes the spontaneous events. Reconbinationa
events are scored by nonitoring pignment production in colonies. Heterozygous
col onies are white, honpbzygous col onies fromreci procal exchange events are red-
pi nk and col oni es derived from non-reci procal events are red, pink or a nottled
red-white or pink and white m xture. An acconpanying dose-related effect is

al so necessary to give confidence to the increase. Plate assays are required to
denonstrate cl ear dose-related increases in nutant counts over at |east three
consecutive concentrations to be considered positive.","Positive","2.5
mcroliters/plate, with and wi thout activation","Dose-response", "None
reported","Total events per 10.E4 survivors (included the sum of pink/white,



red/white, pink/red, red and pink colonies) for the nonactivation test was 15,
320*, 12, 9, 19, 24, 733*, and 21 for solvent control, positive control, 0.01
0.1, 0.5, 1.0, 2.0, and 2.5 microliters/plate, respectively. *indicates events
per 10.E2 survivors. The frequency per 10.E5 survivors for the nonactivation
test was 3.94, 815.08, 5.35, 3.28, 15.50, 73.17, 5699.84, and 10500 for sol vent
control, positive control, 0.01, 0.1, 0.5, 1.0, 2.0, and 2.5 mcroliters/plate,
respectively. The total events for the activation test was 14, 39, 8, 23, 27,
43, 503*, and 57 for solvent control, positive control, 0.01, 0.1, 0.5, 1.0,
2.0, and 2.5 microliters/plate, respectively. *indicates events per 10E2
survivors. Frequency per 10.E5 survivors for the activation test was 4. 74,
37.94, 3.48, 6.50, 13.50, 21.37, 1620.49, and 7125.00, respectively.

The results of this test conducted in the presence and absence of netabolic
activation denonstrated an increase in the frequency of both types of mitotic
reconbi nation. The total ""events per 10.E5 survivors"" exceeded the

spont aneous conversion rate by greater than two fold at 0.5, 1.0, 2.0, and 2.5
mcroliters/plate with and without activation. At a dose of 2.5
mcroliters/plate, |ow survival of less than 1% inflated the total event ratio.
A dose of 2.0 microliters/plate was adm nistered in a second study to provide an
i nternedi ate dose between 1.0 and 2.5 nmicroliters/plate. The results of this
suppl enental test showed a very high incidence of reconbinational events,
exceedi ng even positive control values by two to three-fold.","The test conpound
MCTR- 134- 79 exhi bited genetic activity with the strain D5 in the activation and
nonacti vati on assays conducted in this evaluation and is considered to induce
mtotic reconbi nati ons under these test conditions. These tests indicate that
the test conpound does not require netabolic activation to cause genetic
activity and that the parent conpound can cause mitotic reconbinations.

Al t hough mitotic reconbination is not a nutagenic event, it is known that nost
mut ageni ¢ agents stinulate mitotic segregation to frequenci es exceeding the
usual spontaneous frequency.", "Acceptable”,"The key paranmeters (i.e.
concentrations, use of positive and negative controls) were appropriate and
described in the study.",,"Mitagenicity Evaluation of MCTR-134-79 in the Mtotic
Reconbi nati on Assay with the Yeast Strain D5. Litton Bionetics, Inc. Project

No. 20988, April, 1980. ML340-79.

Ames, et. al. Mutation Research, 31:347-364, 1975.

Zi mrer man, Miutation Research, 21:263-269, 1973.","Y"
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3012001152124. 00, 1, 1/5/01 0: 00: 00, "p-net hyl styrene

Test Article ID: Paranethyl Styrene

Purity: 99.66% Active |ngredient

Addi tives: None reported

Carrier solvent: None

Cont ami nants: None reported

Chem cal formula: C9H10",,"OECD Met hod 201", "static","Yes", 2001, " Sel enastrum
capricornutum', "Average specific growh rate; henocytoneter","Gas

chromat ograph/ FI D, LOD, 0.0002 ng/L","72","Wighted | east squares non-I|i near
regression”,"Al gae used for the test (Selenastrum capricornutum UTEX 1648) were
froma culture originally obtained fromthe Culture Collection of Algae at the
University of Texas at Austin and delivered to T.R. W/I bury Laboratories on
March 1, 2001. The culture was transferred to sterile enriched nedia identica
to nmedia used for this test and maintained at test conditions for at |east 14
days before the definitive test. During the acclimation period, the culture was
actively growing in at |least 2 subcultures prior to the start of the toxicity
test. The subsanple of algae used to inoculate nedia at the start of the
definitive test cane froma seven day old culture. Ildentification of the
culture organisns, which are also referred to as Raphi docelis subcapitata, was
verified using an appropriate taxonom c key.

Par anmet hyl styrene was shipped to T.R W/ bury Laboratory at ambi ent
tenperature. Prior to use the test substance was stored at roomtenperature in
the dark. Water used for acclimation of test organisns and for all toxicity
testing was sterile freshwater AAP nediumat a pH of 7.5 plus or mnus 0.1.

A range-finding test was conducted under static conditions with a control and
five concentrations of paranethyl styrene. The definitive study was perforned
at 24 degrees C (plus or mnus 2 degrees C) with five concentrations and a
control. A series of solutions was prepared by bringing 0.0010, 0.0020, 0.0040,
0.0081, and 0.0160 g of test substance to 1,000 nL with dilution water (neasured
using a Class A graduated cylinder) in sealed glass bottles. The solutions were
m xed on magnetic stirrers for approximately four hours and each vortex was

adj usted to approximately 5% of the distance fromthe surface to the bottom of
the solution. The solutions were allowed to settle for approximately one hour
and a portion of each solution was transferred into a 250 nL beaker through a
spout at the bottom of the m xing vessels. A 250 nmL portion of dilution water
was also transferred to a glass flask to serve as a control. The pH was

i medi ately adjusted to 7.5 with 0.1 N sodi um hydroxi de. Wter quality
nmeasurenments were nmade and each solution was inoculated with 10,000 al ga
cell's/ L.

Sol utions were subdivided into 11 clear glass 40 nL vials for each treatnent
(the control was subdivided into 20 replicates) and the vials, which were filled
to capacity to elininate any head space, were sealed with Teflon-1ined caps.

Nom nal concentrations of paranethyl styrene were O ng/L (control), 1.0, 2.0,
4.0, 8.0, and 16 ng/L. Test vessels were randonly arranged on a rotary shaker
adjusted to approximately 100 rpmin an incubator during the test (a random
nunbers table was used to select the |ocation for each vessel). A 24-hour |ight
and O-hour dary photoperiod was automatically maintained with cool-white



fluorescent lights that provided a light intensity of approximtely 370 to 420
footcandl es (approximately 50 to 53 uEi n/ msquared sec).

The nunber of algal cells/nL in each test vessel and the occurrence of relative
size di fferences, unusual cell shapes, colors, floccul ations, adherence of cells
to test containers, or aggregation of cells was determ ned visually by means of
direct nmicroscopic exam nation with a henocytometer. At 24, 48, and 72 hours,
three treatnent vessels and six control vessels were randomy sel ected and
sacrificed (opened to the atnosphere) to allow daily determ nation of the nunber
of algal cells/nL. The remaining two vessels at each concentration were used
for the determ nation of paranethyl styrene concentration at the end of the
test.

Tenperature of the incubator was neasured and recorded daily (thernoneter nunber
2968) and the tenperature in a representative vessel of water incubated with the
test vessels was continuously recorded. The pH of test solutions was nmeasured
and recorded in the single solution of each concentration prior to its
distribution to test vessels at the beginning of the test, and in all test
vessels used for the determ nation of the nunber of algal cells/nL at the end of
the test.

A 0.5 nL aliquot of test nmedia fromeach test vessel where growth was maxi mally
inhibited (16 ng/L nom nal paranmethyl styrene concentration) was conbined in a

250-nL flask with 100 mL of fresh nmedia to determ ne whether toxic effects were
algicidal or algistatic. This culture was incubated under test conditions for

192 hours.

Anal ytical determ nation of test concentration (active ingredient) was perforned
with 40 nL sanples collected fromeach test solution prior to its distribution
to test vessels at the beginning of the test. These sanples were i mediately
sealed into 40 nm. glass vials with no head space and anal yzed i medi ately.

Anal ytical sanples were collected fromtw randomy selected replicates at each
concentration at the end of the test. Sanples collected fromthe four highest
concentrations were renoved with a syringe through the Teflon septa in the caps
and anal yzed. The control sanple and sanples collected at the | owest
concentration were sanpled fromopened vials (the volunme required for these
anal ysis was too great to collect through the septa) and anal yzed i medi ately.
Each set of sanples was acconpani ed by two | aboratory control sanples prepared
at 4.0 ng/L paranethyl styrene in dilution water.

A 10 nL aliquot of each sanple was transferred to a purge vessel with a 50 nL
gas-tight syringe. Sanples outside the calibration range were diluted with

dei oni zed water. Sanples were concentrated using a 4460A O |-Anal ytical Sanple
Concentrator fitted with a MPM16 O |-Analytical Miltiple Purging Mdule. The
typi cal purge, desorption, and bake tinmes were 11, 4, and 15 m nutes,
respectively. The bake tenperature was approxi mtely 210 degrees C. Sanples
were anal yzed using a Hew ett Packard nodel 5890 gas chromatograph with an FID
detector. The colum was a HP-5 (crosslinked 59 PH ME Siloxane (1.5 nmicron

t hi ckness). The analytical method was validated in duplicate at 0.50, 5.0, and
20 ng/L in dilution water. Measured concentrations for sanples with a nom nal
concentration of 0.5 ng/L were 0.19 and 0.28 ng/L, neasured concentrations for
sanples with a nom nal concentration of 5.0 ng/L were 3.5 and 2.8 ng/L, and
nmeasured concentrations for sanples with a nom nal concentration of 20 ng/L were
16 and 14 ng/L. The estimated water solubility limt of paranethyl styrene in a
representative dilution water was 25 to 40 ng/L. The limt of quantitation
(LDQ during the definitive test was 0.0007 ng/L and the linmt of detection
(LOD) was 0.0002 ng/ L.



The average specific growh rate was cal culated as the natural |og of the nunber
of cells/mL at time t1 mnus the natural |og of the nunber of cells/nL at tine O
di vided by the exposure period. The area under the growth curve was cal cul at ed
using a standard forrmula. The 72-hour EC50s were cal cul ated using the wei ghted
| east squares non-linear regression estinmation procedure. The no observed

ef fect concentration (NOEC) was determ ned using a one-way anal ysis of variance
(ANOVA) and Bonferroni's test (TOXSTAT 3.3). The effective concentrations and
NOECs were determ ned using the nean neasured concentration of paranethyl
styrene and the nunber of cells/mnm, average specific growh rate, and area under
the growmth curve.","1.0, 2.0, 4.0, 8.0, and 16 ng/L","0.41, 0.53, 1.6, 3.7, and
8.4 mg/L","=","EC50-CD", 2, "ng/L", "Measured", 72,"=",1, "ng/L", "Measured", "Area
under the growth curve","=",2,"ng/L", "Measured", "Area under the growth
curve","Yes","The 72-hour NOEC was 1.6 ng/L using the nunber of cells/nmL or the
average specific growth rate, and 0.53 ng/L when determ ned using the area under
the growmth curve (p<0.05).","Insoluble material was not observed during the
test. Nominal concentrations of paranethyl styrene were O ng/L (control), 1.0,
2.0, 4.0, 8.0, and 16 ng/L. Mean neasured concentrations of paranmethyl styrene
were: ND (none detected at or above the LOQZ control), 0.41, 0.53, 1.6, 3.7, and
8.4 ng/L. Mean neasured concentrations ranged from 27 to 53% of nom na
concentrations. Loss of the volatile test substance during preparation of test
sol utions was assuned to have occurred to the atnosphere. Final neasured
concentrations were 78 to 89% of the initial concentrations, indicating that
once the aqueous sol utions of paramethyl styrene were sealed into the test
vessels with the al gae, concentrations remained relatively constant.

The al gal popul ation grew at an acceptable rate in the seal ed vessels with no
head space, resulting in an average of 229,000 cells/nm in the control after 72
hours. No effects (relative size differences, unusual cell shapes, colors,
floccul ati ons, adherence of cells to test containers, or aggregation of cells)
were noted during the test. Water quality throughout the test was within
acceptable Iimts. The incubator tenperature ranged from24.3 to 24.9 degrees
C. The pH was decreased slightly by the test substance.

The nmean nunber of cells/nm at 24, 48, and 72 hours, respectively, was as
follows: control, 23000, 52000, and 229000; 0.41 ng/L, 22000, 59000, and
217000; 0.53 ng/L, 22000, 50000, and 213000; 1.6 ng/L, 18000, 31000, and 184000;
3,7 mg/L, 13000, 19000, and 61000; 8.4 ng/L, <10000, <10000, and 16000.

The average specific growh rate at 24, 48, and 72 hours, respectively, was as
follows: control, 0.035, 0.034, and 0.043; 0.41 ng/L, 0.033, 0.037, and 0.043;
0.53 ng/L, 0.033, 0.034, and 0.042; 1.6 ng/L, 0.024, 0.024, and 0.040; 3.7 no/L,
0.011, 0.013, and 0.025; 8.4 ng/L, 0.000, 0.000, and 0.007.

The nmean area under the growth curve at 24, 48, and 72 hours, respectively, was
as follows: control, 156000, 816000, and 3948000; 0.41 ng/L, 144000, 876000,
and 3948000; 0.53 ng/L, 144000, 768000, and 3684000; 1.6 ng/L, 96000, 444000,
and 2784000; 3.7 np/L, 36000, 180000, and 900000; 8.4 ng/L, O, 0O, and 72000.

The 24-, 48-, and 72-hour EC50s (95% confidence limts) and NCEC, respectively,
usi ng the nunber of cells/nm was 5.5 (4.1 to 7.6), 2.3 (1.5 to0 3.4), 2.6 (2.1 to
3.3), and 1.6 ng/L. The 24-, 48-, and 72-hour EC50s (95% confidence limts) and
NOEC, respectively, using the average specific growh rate was 2.7 (2.2 to 3.2),
3.1 (2.6 to 3.7), 4.3 (3.9to 4.7), and 1.6 nmg/L. The 24-, 48-, and 72-hour
EC50s (95% confidence limts) and NOEC, respectively, using the area under the
growh curve was 2.2 (1.8 to 2.8), 1.9 (1.5t0 2.3), 2.3 (2.0to 2.7), and 0.53
ng/ L.



At the conclusion of the definitive toxicity test, a 0.5 nL aliquot of test
medi a from each test vessel where growth was maximally inhibited (the 8.4 ng/L
paranmet hyl styrene concentration) was conbined with 100 nL of fresh nmedia in a
250-nL flask. This culture was incubated under test conditions for 192 hours.
During this period the nunber of algal cells increased froman initia

cal cul ated concentration of 250 cells/nL to 1,562,000 cells/n, indicating that
the toxic effect was algistatic rather than algicidal.","Exposure of Sel enastrum
capricornutumto paranmethyl styrene for 72 hours resulted in an EC50 of 2.6 ng/L
when cal cul ated using the nunmber of cells/nm., 4.3 ng/L when cal cul ated using the
area under the growth curve, and 2.3 ng/L when cal cul ated using the average
specific growth rate. The 72-hour NOEC is 1.6 ng/L when determnined using the
nunmber of cells/nL or the average specific growh rate, and 0.53 ng/L when
determ ned using the area under the growth curve.

Due to the high volatility of the test substance, the test was conducted in
seal ed containers with little or no head space. Mean, neasured concentrations
ranged from 27 to 53% of nomi nal concentrations. The |oss of the test substance
to the atnmosphere occurred during preparation of the test solutions. Once the
test solutions were prepared and the al gae added, the final concentrations were
78 to 89% of the initial measured concentrations. Control algal growth was
acceptabl e during the 72 hours.","Acceptable”,"All endpoints and experi nent al
desi gn were appropriate and adequately described in the study. Rigorous
attenpts were made to |limt evaporation of this very volatile test substance,
and all endpoints were based on nean, neasured concentrations.",,"Gowh and
Reproductive Toxicity Test with Paranethyl Styrene and the Freshwater Al ga,

Sel enastrum capricornutum T.R W] bury Study Nunmber 1922-UL.","Y"



